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DECLARATION FOR THE
RECORD OF DECISION AMENDMENT

Fundamental Change to the Selected Soil Remedy
in the 1995 ROD Amendment

SITE NAME AND LOCATION

Helena Chemical Superfund Site
Fairfax, Allendale County, North Carolina

STATEMENT OF BASIS AND PURPOSE

This amendment to the 1995 Amended Record of Decision (ROD) document presents a
fundamental change to the selected remedial action for the contaminated soil at the
Helena Chemical Superfund Site located in Fairfax, South Carolina, chosen in accordance
with CERCLA, as amended by SARA and, to the extent practicable, the National
Contingency Plan. This decision is based on the Administrative Record for this Site. The
State of South Carolina concurs with the amended remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this Site, if not addressed by
implementing the response action selected in this ROD Amendment, may continue to
present an imminent and substantial endangerment to public health, welfare, or the
environment.

DESCRIPTION OF THE MODIFIED REMEDY

The purpose of this ROD Amendment is to announce a modification of the remedy for the
contaminated soils. The major components of the modified remedy include:

. Excavation of approximately 6,500 cubic yards of pesticide contaminated waste;
. Segregation of waste into three categories consisting of demolition debris, soils

with low concentrated waste contents, and soils with high concentrated waste
contents;



. Sending the soils with a high concentration of contaminants to an incinerator,
transporting soils with a low concentration of contaminants to a hazardous waste
landfill, and transporting demolition debris to a regulated Subtitle C landfill.

STATUTORY DETERMINATIONS

The modified remedy is protective of human health and the environment, complies
with Federal and State requirements that are legally applicable or relevant and appropriate
to the remedial action, and is cost-effective. This remedy utilizes permanent solutions and
alternative treatment technologies to the maximum extent practicable for this Site, and
satisfies the statutory preference for remedies that employ treatment that reduce toxicity,
mobility, or volume as a principal element.

Waste Managoment Division
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1.0 INTRODUCTION

1.1  SITE NAME AND LOCATION

The Helena Chemical Superfund Site, located in Fairfax, South Carolina consists of 13.5
acres adjacent to Highway 321. A general location map is presented in Figure 1. Located
at the facility is a former landfill which contains pesticide residues and other waste
materials generated on-Site. The former landfill occupies approximately four (4) acres on
the northeast portion of the Fairfax property. The location of the landfill in addition to other
site structures are illustrated in Figure 2. The site is encircled by a chain link security fence
topped with barbed wire. A city water well that is utilized by a population of approximately
2,300 is located 200 feet north west of the property.

Between the years of 1971 and 1978, Helena used the Fairfax facility for the formulation of
liquid, and some dry, agricultural insecticides. Prior to the ownership by Helena Chemical
Company (beginning in 1971), two other chemical companies operated at the Fairfax
facility: Atlas Chemical Company, owned by Billy Mitchell (prior to the mid 60's), and then
Blue Chemical Company, owned by Charles Blue (mid 60's through 1971). Both Atlas
Chemical Company and Blue Chemical Company utilized the Fairfax facility for the
formulation of insecticides. Chemicals formulated and/or stored at the facility prior to
Helena's ownership include: DDT, aldrin, toxaphene, disulfoton, dieldrin, chlordane, BHC
(benzene hexachloride), and ethoprop (Mocap). The Fairfax facility is presently being
operated as a retail sales outlet and warehouse for agricultural chemicals. Chemicals used
in the previous formulation of insecticides by Helena at the Fairfax facility include:
toxaphene, methyl parathion, EPN (ethyl p-nitrophenyl thionobenzene-phosphonate), and
disulfoton. In producing the insecticides, the chemicals were formulated as mixtures with
other ingredients including diesel fuel, aromatic solvents, and clays.

Three buildings exist on the Fairfax property; the north warehouse, the office, and the south
warehouse. The north warehouse, which was once utilized to house the liquid insecticide
formulation operation, is currently used to store various pesticides, herbicides, and
fertilizers which are sold to farmers. Solvents used in the formulation process were
delivered to the site by rail car via a rail spur which was used to serve the facility. The
solvents were offloaded by pressurizing the tanker cars and pumping the solvents through
product lines which ran under the formulation building to the storage tanks. The solvent
tanks are no longer present; however, the concrete slab on which the tank saddles rested
still exists. The remains of a tank farm which was used to store the technical grade
pesticide compounds are located on the east side of the liquid formulation building. Only
the concrete pads on which the tanks rested and a retaining wall remain.
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In April, 1989, an Administrative Order by Consent (AOC) was jointly developed,
negotiated and agreed to by EPA and Helena Chemical Company. Under the terms of this
AOC, Helena agreed to conduct a Remedial Investigation (RI) and Feasibility Study (FS)
at the Site under the oversight of EPA. Helena retained the services of Environmental
Safety and Designs, Inc. (ENSAFE), of Memphis, Tennessee as their contractor to
conduct the RI/FS. RI field activities began in May, 1989, and were completed in April,
1992.

The Record of Decision (ROD) was signed on September 8, 1993. Negotiations for
settlement regarding implementation of the Remedial Design/Remedial Action (RD/RA)
began in December 1993. A Unilateral Administrative Order was entered on May 25,
1994.

1.2 PUBLIC PARTICIPATION

The public participation requirements of both CERCLA Section 117 and Section
300.435(c)(2)(ii) of the NCP have been satisfied. Fact sheets were sent to persons on
EPA's Site mailing list on November 5, 1998. A newspaper advertisement describing the
proposed amendment and announcing the public comment period was placed in the local
newspaper on November 11, 1998.

1.3 1993 RECORD OF DECISION

The original ROD was signed by EPA on September 8, 1993, and consisted of
hydrolytic/photolytic dechlorination for contaminated soils. This ROD was amended on
September 1, 1995, to change the remedy to off-site incineration. The State of South
Carolina concurred with the 1995 amendment.

14 SUMMARY OF THE CIRCUMSTANCES LEADING TO THIS AMENDMENT

While the 1993 ROD selected hydrolytic/photolytic dechlorination as the remedy for soils,
the 1995 ROD amendment selected incineration as the treatment technology for
addressing the contaminated materials at the Site.

In preparation for these activities Helena representatives discovered that a licenced and
regulated hazardous waste landfill in Canada was capable of receiving a portion of the
contaminated soils from the site. The Sarnia hazardous waste landfill, regulated by the
Ontario Ministry of Environment and Energy, can accept waste not exceeding 20,000 parts
per million (ppm) of halogenated organic
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pesticides. Pre-excavation sampling indicated that 34 of the 46 waste samples exhibited
contamination below the cutoff level for Sarnia. Helena then petitioned EPA to amend the
1995 ROD Amendment to allow for portions of the site waste to be sent to Sarnia, thereby
reducing the overall remedy costs estimates from $3,517,000 (incineration only) to
$2,361,900 (combination of incineration and landfill).

1.5 ADMINISTRATIVE RECORD

The requirements set forth in Section 300.825(a)(2) of the NCP have been satisfied. All
documents that form the basis for the decision to amend the ROD have been added to the
Administrative Record.

1.6 ADMINISTRATIVE RECORD AVAILABILITY

The Administrative Record is available for viewing by the public during regular business
hours at the following locations:

Fairfax City Hall USEPA Region IV Records Center
Hwy 278 (Laurens Ave.) 61 Forsyth Street, SW
Fairfax, South Carolina 29827 Atlanta, Georgia 30303-3104

(404) 562-8946

Copies of documents in the Administrative Record may also be obtained from EPA's
Region IV Records Center in Atlanta by writing to the Freedom-of-Information Act (FOIA)
Coordinator and requesting a copy of the Helena Chemical Superfund Site Administrative
Record Index. Choices of documents from the Index may be expressed in additional FOIA
requests.

2.0 REASONS FOR ISSUING THE ROD AMENDMENT
21 DESCRIPTION OF THE SOIL REMEDY IN THE 1995 ROD AMENDMENT

The 1995 ROD amendment selected excavation and off-site incineration of contaminated
soil, pump and treatment for groundwater, and mitigation for the wetlands area having
contaminated sediments impacting ecological receptors. The ROD required a remediation
goal of 50 ppm of total pesticides for soils.
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The soils objectives in the 1995 remedy include preventing direct contact with and/or
ingestion of the contaminated soil above health-based levels. Another objective of the
1995 remedy is to eliminate the soil as a potential source of groundwater contamination.

2.2 RATIONALE FOR AMENDING THE REMEDY IN THE 1995 ROD
AMENDMENT

The 1995 ROD Amendment requires the incineration of all contaminated soils. The
rationale for amending the 1995 ROD Amendment is based on the expected variations in
the types of material which may be encountered during the excavation of the landfill. In
general, the excavated material can be expected to include concentrated products
(pesticide materials co-mingled with soils), soils contaminated to various degrees, and
miscellaneous debris (empty containers, wood pallets, etc.). This 1998 amendment
proposes that concentrated pesticide materials and highly contaminated soils be sent to
an incinerator as originally required in the 1996 ROD Amendment. The fundamental
change to the cleanup remedy would be the way in which the soils having low
concentrations of contaminants would be treated.

This amendment proposes that these adjacent soils, which have lower concentrations of
pesticides than the actual pesticide products, be sent to a hazardous waste storage
facility. This is based on the premise that soil containing lower levels of pesticide
contamination can be safely contained in a hazardous waste storage facility at a cost lower
than incineration. Any non-hazardous debris would then be sent to a regulated landfill. The
cleanup levels will remain unchanged in order to maintain the same level of protection to
the public. The following sections provide a detailed evaluation of the 1998 amendment
against the seven criteria and compares the 1998 amendment to the 1995 ROD
Amendment.

Because the portion of the existing remedy addressing wetlands mitigation will remain
unchanged, this topic is not discussed in the following sections.

3.0 COMPARISON OF THE 1995 ROD AMENDMENT TO THE 1998 ROD
AMENDMENT

The following sections provide a detailed evaluation of this amendment against the seven
criteria EPA uses to evaluate treatment technologies as required by law. Two additional
criteria, State acceptance and community acceptance, are also



Helena Chemical Superfund Site
Page 11

incorporated into the evaluation process. These two criteria were evaluated during the
30 day comment period.

The table below provides a brief overview of both the 1995 ROD remedy
(incineration) and the amended remedy (incineration and landfill) against the seven
criteria which include: 1)Overall protection of public health & environment, 2)
Compliance with ARARSs, 3) Long term effectiveness, 4) Short term effectiveness, 6)
Reduction of toxicity, mobility, & volume, 6) Ability to implement, and 7) Cost. Section
5 provides a detailed review of this comparison.

COMPARISON OF SOIL CLEANUP OPTIONS

Cleanup Option Overall Compliance Long-term Reduction of Short-term Ability to Cost

Protection | with ARARs | effectiveness | toxicity, mobility, | effectiveness | Implement

& volume

NO ACTION X X X X X e ée
Off-Site ée ée e é 0] O O
Incineration
Off-Site é é O O @) O é
Landfill

X - Fails Minimum Requirements, O - Moderately acceptable, « - More acceptable

4.0 EVALUATION OF THE AMENDED REMEDY
4.1 Overall Protection of Human Health and the Environment

This criterion addresses whether the alternative will adequately protect human health
and the environment from risks posed by the site. Included in the judgement by this
criterion is an assessment of how and whether the risks will be properly eliminated,
reduced, or controlled through treatment and engineering controls.

The remedy in the 1995 ROD Amendment provides a permanent treatment via
incineration thereby eliminating the potential risks associated with the dermal contact
and ingestion of the soil, in addition to preventing leaching to groundwater. The
amended remedy consisting of incineration and land filling would also be equally
effective in eliminating these potential risks at the site. Both approaches will
effectively provide long term control for contaminated materials at
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the site.

4.2 Compliance with ARARs

This criterion evaluates whether an alternative will meet all of the requirements of
federal and state environmental laws and regulations, as well as other laws, and/or
justifies a waiver from an ARAR.

The remedy as amended will comply with all applicable portions of the following
Federal and State regulations, in addition to those specified in the September 1993
ROD, and the 1995 ROD Amendment.

As with the incineration remedy, the combined incineration and landfill remedy will be
regulated under:

. 40 CFR Part 262, Subparts A, B, C, D, and E governing generators of
hazardous wastes and associated export of hazardous wastes.

. 40 CFR Part 263, Subparts A, B, and C, governing transport of hazardous
wastes.

. 40 CFR Part 264, Subpart O, governing permitted incinerators.

. 40 CFR Part 268, establishing land disposal restrictions for listed hazardous
waste.

Waste transported to Sarnia will be performed in accordance with Canadian and
provincial hazardous waste management regulations including:

. Canadian Environmental Protection Act 1985

. Export and Import of Hazardous Waste Regulations 1992

. Canada-US Agreement on the Transboundary Movement of Hazardous Waste
1986/1991

. Transportation of Dangerous Goods Act, 1990, and Regulations

. Ontario Environmental Protection Act 1990

. Ontario Water Resources Act

. Ontario Regulations 308 and 347

All international shipping of hazardous waste will be regulated as appropriate by US
Department Of Transportation, Canadian, and Ontario transport regulations. Other
regulations which may be applicable to site activities are the same as those
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triggered by the 1995 ROD amendment for the incineration alternative.

4.3 Long-term Effectiveness and Permanence

This criteria evaluates the alternative's ability to maintain reliable protection of human
health and the environment over time, once the remediation goals have been met.

Both alternatives are capable of meeting this criteria. The incineration alternative
does offer an advantage over the incineration and landfill alternative in that it offers a
more permanent remedy by way of contaminant destruction. Following the
incineration of site waste, the potential risk would be permanently eliminated.

4.4  Reduction of Toxicity, Mobility, or Volume

This criterion addresses the anticipated performance of the treatment technologies
that an alternative may employ. CERCLA, as amended, directs that where possible
treatment should be used to permanently reduce the toxicity of site contaminants,
their migration, and/or reduce their volume.

The removal and off-site disposal of site waste, which is common to both alternatives,
eliminates current migration pathways thereby reducing the mobility. The incineration
alternative has the advantage over the incineration and land filling in that all waste
would undergo a permanent and irreversible reduction in toxicity. With the
incineration and land filling alternative a smaller portion of the waste will be
incinerated which will result in a larger volume of waste requiring disposal.

45 Short-term Effectiveness

The short term effectiveness criterion evaluates the length of time needed to achieve
protection, and the potential for adverse effects to human health and the environment
posed by implementation of the remedy, until remedial goals are achieved.

Both alternatives would be equal with regard to short term effectiveness. The length of
time needed to achieve protection is approximately 6 to 8 weeks for both alternatives.
Potential for adverse effects are also similar for both alternatives and include dust
generation during excavation and transportation, worker exposure associated with
handling contaminated materials, and the management of storm water runoff. All of
these items can be adequately addressed with the appropriate
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engineering controls.

4.6 Implementabillity

Implementability considers the technical and administrative feasibility of an
alternative, including the availability of materials and services needed for
implementation.

Both alternatives utilize standard engineering practices which have been readily
implemented at other sites with a minimum of difficulties. The materials and services
for either alternative are also readily available for immediate implementation.

47 Cost

The cost evaluation typically includes both the capital (investment) costs to implement
an alternative as well as the long term Operations & Maintenance expenses applied
over a projected period of time. Because both alternatives utilize off-site remedies the
only cost are capital costs.

The following table presents an estimate of costs for the incineration and landfill
alternative. These estimates are based on 6,500 tons of total waste material using
ratios of high concentrated waste, low concentrated waste, and debris at 20%, 70%,
and 10% respectively. Therefore we expect that approximately 20% of the waste will
be incinerated, 70% will be sent to the Sarnia Hazardous Waste landfill, and the
remaining 10% will be sent to a Subtitle C landfill.

Incineration and Landfill Alternative
Activity Number | Cost per | Cost per activity
of tons ton

Incineration 1,300 $541 $703,300
Sarina Hazardous 4,600 $332 $1,527,200
Waste Landfill

Subtitle C Landfill 600 $219 $131,400
Totals 6,500 $2,361,900
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While these ratios are only estimates, the combined incineration and landfill
alternative is considerably less costly than incineration alone. For comparative
purposes the cost estimate for incineration of the entire waste volume estimate (6,500
tons) is $3,517,000. The incineration and landfill alternative would represent a
potential savings of $1,155,100.

4.8 State Acceptance

The South Carolina Department of Health and Environmental Control agrees with this
amendment.

4.9 Community Acceptance

A thirty day public comment period began on November 11, 1998, and ended on
December 11, 1998. No comments were received, written or verbal, during the public
comment period.

5.0 STATUTORY DETERMINATIONS

The amended remedy for this Site meets the statutory requirements set forth at
Section 121 (b)(1) of CERCLA, 42 U.S.C. § 9621 (b)(1). This section states that the
remedy must protect human health and the environment; meet ARARs (unless
waived); be cost-effective; use permanent solutions, and alternative treatment
technologies or resource recovery technologies to the maximum extent practicable;
and finally, wherever feasible, employ treatment to reduce the toxicity, mobility or
volume of the contaminants. The following paragraphs discuss how the remedy fulfills
these requirements.

The selected soil remedy will remove the human health risks associated with dermal
contact and ingestion of the soil, in addition to preventing leaching to groundwater. It
will also satisfy the ARARSs listed in this document and any applicable ARARs set forth
in the 1993 ROD and the 1995 ROD Amendment.

The combined incineration and landfill alternative is more cost effective than incineration
alone while also providing an acceptable level of long term effectiveness. This alternative
represents the maximum extent to which permanent solutions and treatment can
practically be used for this action. Both remedy components are considered permanent
solutions and achieve the best balance of trade-offs in terms of
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long-term effectiveness and permanence, reduction of toxicity/mobility/volume, short-
term effectiveness, implementability, and cost.
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APPENDIX A
ORIGINAL RECORD OF DECISION
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DECLARATI ON FOR THE RECORD OF DECI S| ON

SI TE NAVE AND LOCATI ON

Hel ena Chem ca
Fairfax, Allendale County, South Carolina

STATEMENT OF BASI S AND PURPOSE

Thi s deci si on docunent presents the selected renedi al action for
t he Hel ena Chem cal Superfund Site (the Site) in Fairfax, South
Carolina, which was chosen in accordance wth the the
Conpr ehensi ve Envi ronnment al Response, Conpensation and Liability
Act of 1980, as anended by the Superfund Anmendnents and
Reaut hori zation Act of 1986 and, to the extent practicable, the
National O and Hazardous Substances Conti ngency Pl an (NCP)
This decision is based on the Adm nistrative Record file for
this Site.

The State of South Carolina concurs with the selected renedy.
Appendi x B contains the letter indicating their concurrence.

ASSESSMENT OF THE SITE

Actual or threatened rel eases of hazardous substances fromthis
Site, if not addressed by inplenmenting the response action
selected in this Record of Decision (ROD) , mmy present an
i mm nent and substantial endangernment to public health, welfare,
or the environment.

DESCRI PTI ON OF THE SELECTED REMEDY

This renedial action addresses onsite soil contam nation, the
principal threat at this Site; as well as onsite and offsite

groundwat er contam nati on.
The maj or conponents of the selected renmedy include:

SOURCE CONTROL

. Excavateion of contam nated surface and subsurface
soil, with verification sanpling;
. Treatment of the contam nated soils by mnmeans of

hydrol ytic/ photol ytic dechlorination and biological
degradati on;

. Pl acenent of t he treated soils into on-Site
excavati ons.

. Site re-grading to prevent uncontrolled storm water
run off into waters of the State or the United States.



GROUNDWATER

. Extraction of contam nated groundwater from the
surface (shallow) aquifer;

. Treatment and di scharge of the treated groundwater to
a local Publicly-owned Treatment Works (POTW.

M TI GATI ON FOR ADVERSE | MPACTS TO WETLANDS

. Mtigation for adverse inpacts to environnmental
receptors in accordance with regulatory guidelines
est abl i shed under the authority of Section 404 of the
Cl ean Water Act.

SI TE MONI TORI NG

. Quarterly sanpling of groundwater and nearby public
water supply to nonitor the concentrations and
nmovenment of contam nants in affected and potentially
af fected aquifers.

CONTI NGENCY REMEDY

. Low tenperature thermal desorption (LTTD) is a
contingency renmedy for soil t reat ment, to be
i npl emented should the chosen soil t r eat nent
t echnol ogy prove incapable of achieving perfornmance
st andar ds.

STATUTORY DETERM NATI ONS

The selected remedy is protective of human health and the
envi ronment, conplies with Federal and State requirenents that
are legally applicable or relevant and appropriate to the
remedi al action, and is cost effective. This renmedy utilizes
per manent sol utions and alternative and/or innovative treatnment
technol ogy to the maxi num extent practicable for this Site. The
sel ected groundwater renmedy conponent satisfies the preference
for treatnent. The selected renedy for source control and soi
treatment also satisfies the preference for treatnent.

Since selection of this remedy will result in contam nated
groundwat er remaining onsite above health-based levels until
remedy inplenmentation is conplete, a review will be conducted

within five years after commencenent of renedial action to
i nsure that the
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remedy continues to provide adequate protection of human health
and the environnment.

bt 7 i, ¢.g-98

Patrick M. Tobin Date
Acting Regional Administrator
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DECI SI ON SUMVARY
HELENA CHEM CAL SUPERFUND SI TE
FAI RFAX, ALLENDALE COUNTY, SOUTH CAROLI NA Page 1

1.0 SITE LOCATI ON AND DESCRI PTI ON

1.1 SITE LOCATI ON

Hel ena Chem cal Conpany, Fairfax, South Carolina is |ocated on
13.5 acres adjacent to Hi ghway 321 in Allendal e County, South
Carolina. Figure 1.1 is a vicinity map. Located at the facility
is aformer landfill which contains pesticide residues and ot her
waste materials generated on-Site. The fornmer |andfill occupies
approxi mately four (4) acres on the northeast portion of the
Fairfax property. Figure 1.2 is an approximtely scaled survey
of the facility showing the location of the landfill. The site
is encircled by a chain |link security fence topped with barbed
wire. A city water well that is utilized by a popul ation of
approximately 2,300 is | ocated 200 feet west of the property.

1.2 SITE DESCRI PTI ON

Three buildings exist on the Fairfax property; the north
war ehouse, the office, and the south warehouse. The north

war ehouse, which was once utilized to house the, Iliquid
insecticide fornulation operation, is currently used to store
various pesticides, herbicides, and fertilizers which are sold
to farmers. There are several significant features of the liquid
formulation building which were focal points  of t he

i nvestigation. Two 22, 000 gal |l on above ground sol vent tanks were
once |l ocated near the north entrance to the "kettle room' in the
former liquid fornulation building. These tanks were present
prior to Helena' s occupancy of the property. Solvents used in
the forrmul ati on process were delivered to the site by rail car

via a rail spur which was used to serve the facility. The
solvents were offloaded by pressurizing the tanker cars and
punpi ng the sol vents through product |ines which ran under the

formulation building to the storage tanks. The storage tanks
were |l ocated in the area identified as the "tank farm' on Figure
2. The solvents were then gravity fed to the kettle as needed.
The solvent tanks are no |onger present; however, the concrete
sl ab on which the tank saddles rested still exists. The remains
of a tank farm which was used to store the technical grade
pestici de conpounds are | ocated on the east side of the liquid
formul ation building. Only the concrete pads on which the tanks
rested and a retaining wall remin. During the Renedi al
| nvestigation (RI) a drain pipe which originates inside the
war ehouse was observed and is suspected to have been used to
di scharge effluent onto the ground surface in an area nort hwest
of the structure. The south warehouse where powdered
insecticides were fornmulated is no | onger in use. A septic tank
system whi ch serviced the property is | ocated between the north
liquid formulation building and the office.



Figure 1; Helena Location Map
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Figure 2; Helena Site Map
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Located northwest of the north warehouse are the remains of a
house that burned sonetinme prior to 1988. The house bel onged to
t he previous property owner, Charles Bl ue.

According to City of Fairfax Water Departnent records, a 12"
water main constructed of cast iron extends across the site
bet ween the north warehouse and the former landfill. The water
line trends in a general east-west direction and is reported to
have been installed approximtely ten years ago.

Bet ween the years of 1971 and 1978, Helena used the Fairfax
facility for the formulation of Iliquid, and some dry,
agricultural insecticides. Prior to the ownership by Helena
Chem cal Conpany (beginning in 1971), two other chem cal

conpani es operated at the Fairfax facility: Atlas Chem cal

Conpany, owned by Billy Mtchell (prior to the md 601ls), and
then Blue Chem cal Conpany, owned by Charles Blue (md 60's
t hrough 1971). Both Atlas Chem cal Conpany and Blue Chemn cal

Conpany utilized the Fairfax facility for the formulation of
insecticides. Chem cals formul ated and/ or stored at the facility
prior to Helena' s ownership include: DDT, aldrin, toxaphene,
di sul foton, dieldrin, chlordane, BHC (benzene hexachl ori de), and
et hoprop (Mocap) . The Fairfax facility is presently being
operated as a retail sales outlet and warehouse for agricultura

chemcals. Chemcals wused in the previous fornulation of
insecticides by Helena at the Fairfax facility include:
t oxaphene, met hyl parathion, EPN (ethyl p-nitrophenyl

t hi onobenzene- phosphonate), and disulfoton. In producing the
insecticides, the chemcals were fornulated as m xtures wth
ot her ingredients including diesel fuel, aromatic solvents, and
cl ays.

1.3 SITE TOPOGRAPHY AND DRAI NAGE

The | ocal topography of the Fairfax area exhibits little relief.
The Hel ena Chem cal property slopes slightly to the north. North
of the property is a topographically |ow area that collects
surface water during period of high rainfall. Additionally,
surface water fromthe facility drains into a snmall ditch that
parallels the property to the northwest. This ditch carries the
water to Duck Creek, a tributary |ocated northwest of the
property, which in turn flows into the Coosawatchie River
| ocated to the west of the Fairfax property. The creek and the
river are located within a three (3) mle radius of the Site.

1.4 CLI MATE

The relatively tenperate climte of Fairfax is typical of the
Sout h Carolina coastal plains region. This is |largely due to the
close proximty of the Atlantic Ocean and its warm Gulf Stream
current flow ng northward near the southeastern border of the
state creating a warm ng effect on the region.
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Data provided by the South Carolina State climtol ogy office
i ndi cated the annual nean tenperature in the vicinity of Fairfax
is 65.1°F. The mean annual ©precipitation of Fairfax 1is
approximately 47.95 inches. These figures are based on data
gat hered at Hanpton, S.C. which is the closest reporting station
to Fairfax (a reporting station has recently been established in
Al l endal e, S.C.; however, at the present tinme insufficient data
has been gathered to cal cul ate the annual neans).

Prevailing wnds in the Fairfax area exhibit seasona
variations. In the spring, southwest w nds are predom nate
summer, south and sout hwest w nds prevail; autumn, prevailing

winds are from the northeast; and in w nter, northeast and
sout hwest wi nds have close to the same frequency. Average w nd
speeds throughout the year range from 6 to 10 m | es per hour
gggbyate Report No. G5,. S.C. State Climtology Office, My

1.5 GEOLOGY AND HYDROGEOLOG C SETTI NG

Site specific geological and stratigraphic data were devel oped
during the installation of test borings and nonitoring wells.
Three distinct stratigraphic units were observed in the upper
145 feet of unconsolidated sedi nents encountered at the site,
and a fourth may

be present.

The | ower npost stratigraphic unit Identified during the
investigation was a gray to green, fine grained clayey sand
i nterbedded with clay | am nae and nunerous shell fragnents. The
unit was noist, but did not exhibit the saturated properties as
seen in the overlying sands. Based on lithology, this unit is
presunmed to be the upper portion of the MBean/ Santee Linestone
Formati on. The observed thickness of this unit was approxi mately
45 feet. The maximum thickness of this formation was not
determ ned during the investigation.

Overlying what is presuned to be the MBean Formation is a
predom nantly yellow to gold, fine to coarse sand. This unit is
al so characterized by numerous shell fragnents interspersed
anong the sand grains. These sands are thought to be a nenber of
the Barnwell G oup. The Barnwell Group is conprised of the
Tobacco Road Sand and the Dry Branch Formation. Recent
i nvestigations have indicated that the contact between the
formations is a one to three foot thick |ayer, of coarse sand
and gravel. This gravel |ayer was not positively identified in
any of the borings; therefore, distinct facies changes were not
stratigraphically identified during the RI

Overlying the sands of the Barnwell Group is a light gray and
green nmedi um sand which in sone | ocations graded to a coarse tan
sand with sone pebbles and shell fragnments. The | ower contact
bet ween the formations was distinguished by a silicified shel
hash in other |ocations. The sands graded in a fining upward
sequence to a
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very fine to nmediumgrained sand intermngled with a dense red,
or ange, and gray nottled clay. These sedinents are
characteristic of what is thought to be the Duplin Formation.

Based on the boring logs from MWW12, MWV 14, MM19 and MM 20,
t here anears to be a lateral facies change to the north of the
landfill. Surface soils north of the landfill consist of a dark
gray, dense clay. Due to limted information, it is unclear
whet her the detrital sand underlying this area is a continuation
of the Duplin or if a portion of the Duplin has been eroded and
the sand a product of nore recent depositional processes.

The hi ghest yielding aquifer in the area surrounding Fairfax is
found within the sands of the Cape Fear, M ddendorf, and Bl ack
Creek Formations. These regional aquifers are sonme of the nost
pernmeable units in the stratigraphic colum, providing |arge
quantities of water for both nunicipal and private use.

The high clay content of the Black M ngo Formation results in
relatively |low perneability. This has led to the designation of
the formation as an aquitard or aquiclude. Some small donestic
wells, however, may be utilizing water from nore perneable
portions of the Black M ngo.

Al t hough previous studies have indicated the MBean was not
t hought to be inportant as a public or commercial source, nmenber
beds within this formati on produce sufficient water for use. The
Town of Fairfax south nunicipal well is screened within the
McBean/ Sant ee Formation. A punping test on the nunicipal wel
conducted by the city engineers indicated a transm ssivity of
500 ft.?/day at a punping rate of approximtely 298 %pnl The
overlying sands of the Barnwell G oup have been described as a
relatively low perneability, |low yielding aquifer that is used
primarily for domestic water supply. The Barnwel | underlying the
site, however, is recognized as a highly perneable, saturated
sand.

Previ ous investigations tentatively identified the presence of
the Cooper Marl at the Site. Recent investigations, however,
have indicated that the surficial sedinments are characteristic
of the Duplin Formation of M ocene age. The upper portion of the
Duplin Formation appears to be acting as an aquitard at the
Site.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

Several conpani es have operated pesticide fornmulation facilities
on the Site currently owned by Helena. Prior to the md-60"s,
the Site was owned by Atlas Chenical Conpany, and from the
m d-60"s until 1971 by Bl ue Cheni cal Conpany. Between the years
1971- 1978, Helena Chem cal conpany used the Site for the
formulation of both liquid and dry agricultural insecticides.
Chem cals that have been stored and/or fornulated at the
facility during its active life
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i nclude DDT, aldrin, toxaphene, disulfoton, dieldrin, chlordane,
benzene hexachl ori de (BHC), ethoprop, nethyl parathion and et hyl
P-nitrophenyl t hi onobenzene- phosphonate (EPN). During the
ormul ati on process these chemcals were mxed with carrying
agents including diesel fuel, volatile organic chem cals and
adsorbent materials.

The first regulatory actions taken with respect to the Hel ena
Site occurred in Novenmber, 1980, as a result of reports by a
former enpl oyee of Hel ena and a newspaper reporter that a waste
dunp was being operated on the Site. The Site was investigated
at that tinme by the South Carolina Departnent of Health and
Envi ronmental Control (SCDHEC). Numerous soil sanmples were
col |l ected and anal yzed i n Decenber, 1980. High | evel s of various
pesticides; including aldrin, BHC i somers, chlordane, dieldrin,
di sul foton, endrin and toxifhene were detected in these sanpl es.
As a result of these findings, SCDHEC requested that Hel ena
provide further information regarding activities at the Site,
I ncluding chem cals handled as part of the operation, waste
di sposal practices and other pertinent information with respect
to past and present Site activities.

SCDHEC i ssued a Notice of Violation to Helena in July, 1981, for
the operation of a waste disposal facility in violation of
applicable South Carolina regulations. Negotiations between
SCDHEC and Helena resulted in the issuance of Admnistrative
Consent Order No. 81-05-SW on October 1, 1981. In conpliance
with the terms of this Consent Order, Helena conducted
investigations at the Site lasting fromOctober, 1981, to July,
1982. The results of these studies indicated that surficial
soils were heavily contam nated with pesticides, including those
identified in the earlier sanpling described above. The results
of anal yses of ground-water sanples obtained as part of this
i nvestigation were contradictory; the positive results reported
from the first sanmpling event were not confirmed in sanples
taken at that time or in subsequent sanpling events. Surface
wat er sanpl es, taken fromwater standing in the wetland areas in
the northern portion of the Site, were found to be heavily
contam nated with site-rel ated pesticides.

Hel ena prepared a plan for site renediati on which was subm tted
to SCDHEC for review, and, under the ternms of an anendnent to
Adm ni strative Consent Order No. 81-05-SW dated March 12, 1984,
remedi ation efforts were conducted that consisted mainly of the
rempval of contamnated soils to a permtted hazardous waste
landfill.

In 1985, EPA, in conjunction with SCDHEC, conducted a Site
Screening I nvestigation at the Helena Chemical Site in order to
Prepare a Hazard Ranki ng System (HRS) package for the Site in
order to determ ne whether the Site should be included on the
National Priorities List (NPL). The HRS ranki ng was conpleted in
June, 1987, and the Helena Site was proposed for listing in
June, 1988.
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The Site was listed on the NPL in February, 1990.

In April, 1989, an Adm nistrative order by Consent (AOC) was
jointly devel oped, negotiated and agreed to by EPA and Hel ena
Chem cal Conpany. Under the ternms of this AOC, Hel ena agreed to
conduct a Renedi al I nvestigation (RI) and Feasibility Study (FS)
at the Site under the oversight of EPA. The purpose of the RI/FS
process was to devel op an appropriate renedy for the Site as
required by the National Contingency Plan (NCP) Hel ena retained
t he services of Environnental Safety and Designs, |Inc. (ENSAFE),
of Memphi s, Tennessee as their contractor to conduct the RI/FS.
RI field activities began in May, 1989, and were conpleted in
April; 1992.

Two renoval actions for contam nated soils have taken place at
the Site. In addition to the renoval of approximtely 500 cubic
yards of contam nated naterial conducted by Helena in March

1984, as discussed above, in April, 1992, approximately 1000
cubi c yards of contam nated soils were also renmoved by Hel ena
under the oversight of EPA and |i kew se transported to a secure
hazardous waste landfill.

3.0 H GHLI GHTS OF COVMUNI TY PARTI CI PATI ON

Initial comunity relations activities at the Hel ena Chem ca
NPL Site included devel opnent and finalization of the Comrunity
Rel ati ons Plan in Decenber 1989. An information repository was
established at the Fairfax City Hall in January 1990.

A “kickoff” fact sheet announcing the start of the RI/FS was
issued in April 1990. On April 19, 1990, EPA held a public
meeting at the Fairfax Community Center to present the Agency's
pl ans for the RI/FS. The neeting was attended by several |ocal
citizens; representatives of Helena Chemcal, elected |ocal
officials and was <covered by |[ocal newspapers. EPA' s
presentation to the public included information on how to
participate in the investigation and renedy selection process
under Superfund. At the neeting, several questions were asked
and a fair ampunt of interest was expressed by the community.

Fol | owm ng conpl etion of the FS, a second public neeting was held
on May 27, 1993, to update the public on the RI findings to
date, and to present the proposed plan for the renmedi al actions
at the Site. The nmeeting was attended by only a few nmenbers of
the public, with no press coverage. At this neeting, the primry
concerns expressed by the public involved the threat posed by
contam nated ground water to the nearby public supply well.

Proposed Plan fact sheets were distributed on May 18, 1993. An
advertisement was published in two of the |ocal newspapers on
the same date. Both the advertisement and the fact sheet
hi ghl i ght ed
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the Public Comrent period extending from May 18, 1993, until
June 17, 1993.

At the Proposed Plan public nmeeting on My 27, 1993, EPA
presented the Agency's selection of Preferred Alternatives for
addressing soil, sedinment, surface water and groundwater
contam nation at the Site. Public comments and questions are
docunmented in the Responsiveness Summary, Appendi x A

4.0 SCOPE AND ROLE OF THIS ACTION W THI N SI TE STRATEGY

The purpose of the remedial alternative selected in this RODis
to reduce current and future risks at this Site. The renedi a

action for soil will renove current and future health threats
posed by contam nated shallow soil and will prevent |eaching of
the soil contami nants to groundwater. The groundwater renedi al
action will renmove future risks posed by potential usage of
contam nated groundwater. It wll also serve to renove the
threat to surface water by reducing the concentrations of
surficial aquifer contam nants reaching nearby surface water
systens. Wetlands mtigation wll address the wunacceptable
| evel s of environnmental risk posed by contam nation of sedi nents
and surface waters in onsite and adjacent jurisdictional
wet | ands. This is the only ROD contenplated for this Site.

5.0 SUMVARY OF SI TE CHARACTERI STI CS

The RI investigated the nature and extent of contam nation on
and near the Site, and defined the potential risks to human
health and the environnent posed by the Site. A supporting Rl
objective was to characterize the Site-specific geology and
hydr ogeol ogy. The main portion of the RI was conducted from May
1989 through April 1992. Onsite | ocations of soil borings, soil
sanples, and nmonitor wells are shown in Figure 3.

5.1 SITE SPECI FI C GEOL.OGY AND HYDROGEOL OGY

The |l ocal hydrogeol ogic characterization discussed below was
derived fromRI data, including falling head perneability tests,
grain size analyses, slug tests, piezonetric surface maps, and
numerous boring logs. In addition, the Barnwell G oup aquifer
system was monitored to determne if the City of Fairfax
Muni ci pal well affected the aquifer during punmping and
non- punpi ng events as described bel ow.

For the purpose of the RI, the hydrogeologic assessnent
concentrated primarily on the uppernost aquifer at the Site. The
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upper nost aqui fer occurs within sands of the Barnwell G oup and
the lower portion of the Duplin Formation. Menber beds within
t hese formati ons may exhi bit m nor facies changes; however, they
are considered to be hydraulically connected.

Beneath the site, the upper portion of the Duplin Formation at
times denonstrates the hydrogeol ogic characteristics of an
aquitard. High clay content and corresponding | ow perneability
are two characteristics that limt vertical groundwater flow in
this unit. Grain size anal yses and boring | ogs indicate that the
Upper Duplin has a high silt and clay content. The average silt
and clay fraction fromnine (9) soil sanples was 33 percent. The
sanples averaged 90 percent finer than the upper limt
desi gnation for fine sand. These anal yses suggest that the Upper
Duplin is a silty, clayey very fine sand with the capability to
retard groundwater flow.

Estimates of pernmeability were determned with Shelby tube
sanpl es collected fromthe Upper Duplin. Eight undisturbed soil
sanples were obtained from MM4, MME, MM10, MV 14, MM 20,
MM 22, MM24, and MM 26 by pushing a thin walled Shel by tube
12-24 inches into the soil. Rigid wall falling head perneability
tests were conducted on these sanples in accordance with the
Corp of Engi neers nmethod EM 110-2-1906. The resulting
pernmeability values were indicative of an aquitard, and they
hi ghlight the capability of this unit to restrict near surface
groundwat er novenent. Two additional thin wall Shel by tubes were
collected fromthe clay cap overlying the closed landfill, and
t hese soil sanples also exhibit | ow pernmeabilities.

The upper aquifer system appears to be conprised of, in
descendi ng order, the | ower sands of the Duplin Formation, the
Tobacco Road Sand Formation, and the Dry Branch Formati on. These
units exhibit saturated conditions and appear hydraulically
connected in the study area. Although there are a few thin
clay/silt |lam nae present in the upper 30 feet of the unit the
limted thickness and | ateral extent of these |am nae suggest
that they do not inpede vertical groundwater flow. Well I ogs
indicate these sands to be vertically uninterrupted from an
average depth of approxinmately 12 feet to a depth of at |east 90
feet below ground surface. The overall thickness of the
uppernost aquifer is estimated to be approximtely 80 feet.

The Fairfax municipal well log included in the RI describes a
yellow and gray clay from 90 to 103 feet. During the
installation of soil boring HCB-5 on the north end of the Hel ena
property a dark gray to green, fine grained clayey sand
i nterbedded with clay | am nae and numerous shell fragnments was
identified from approximately 95 to 145 feet below ground
surface. The unit was noist, but did not exhibit the saturated
properties as seen in the upper Eocene sands and appeared
relatively i npernmeabl e. Based on the aforenenti oned |ithol ogi cal
descriptions, this unit is thought
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to be representative of the wupper section of the MBean
Formation. Defining the lateral and vertical extent of this unit
was beyond the scope of this investigation. The drillers |og
fromthe City of Fairfax municipal well, however, indicates the
presence of |imestone at depths of 260 to 347 bel ow ground
surface. The |linmestone may be representative of the Santee which
varies considerably in the area and may signify actual |ateral
faci es changes between the downdi p Santee and t he updi p McBean.

Water | evel nmeasurenents conducted during the Rl indicate that
groundwater flow directions in both the shallow and deep
portions of the upper aquifer exhibit seasonal variation. Sumrer
water |levels indicate that shallow flow is directed to the
sout h- sout hwest. The piezonetric diagram of water |evels taken
in April 1991, however, reveals directional conponents to the
south, east and southeast. Simlarly, but to a | esser extent,
groundwater flowing in the deeper portions of the aquifer
exhibits variation in direction throughout the year. Although
deep well control is limted, flow direction in the summer is
directed to the southwest. This corresponds with shall ow fl ow
directions. The data for April and Septenmber, 1991, indicate
t hat the deeper groundwater fl ow was toward t he sout h-sout heast .

The |ack of wvertical groundwater flow is apparent from the
m nimal differences in water |evel between wells in the nine (9)
deep/shall ow wel |l clusters at the site. Fromthe eight (8) water
| evel neasuring events that have been conducted, the maxi num
downward vertical gradient was 0.018 feet per foot between MV¥1
and MM 2 for July, 1990. The m nimum was 0.0001 feet per foot
bet ween MM 19 and MW 20 for October, 1991. The average downward
gradient of the nine (9 well <clusters for the eight (8)
measur enent events was 0.002 feet per foot.

Interestingly, the upper aquifer appears to change from
unconfined to confined conditions at different times throughout
the year. The July, 1990 water levels for nost of the wells on
site were from 2 to 2.5 feet below the top of the confining
portion of the Duplin formation. This suggests unconfined
conditions may exist for at |east a portion of the year.
Conversely, confined conditions were encountered in the spring
of 1991 when water |evels were well above the contact between
the nore perneable sands of the upper aquifer system and the
overlying | ess perneable clayey sands. This artesian condition
was further supported by groundwater flowi ng out the top of
MM 14 in March, 1991. One sinple explanation for this phenonenon
is associated with changing water |levels in the upper aquifer.

During the dryer portion of the year (July and August), water
| evels fall below the base of the clayey sands of the Duplin
Formation. This effectively dewaters the upper portion of the
aqui fer. Dewatering is a characteristic behavior of unconfined
aqui fers. During wet periods when water |evels rise above the
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contact between the pernmeable sands and the |ow perneability
clayey sand within the Duplin, the aquifer exhibits confined
condi tions.

To obtain estinmates of groundwater velocity, several slug tests
were conducted at the site on March 4 and 5, 1991. Testing
consisted of rising and/or falling head slug tests for MV2,
MM 4, MM6, MM8, and MW 10.

Rising and falling head slug tests were perfornmed to
characterize the hydraulic conductivity (K) of aquifer
materials. Slug tests were initiated during Phase |I1-B and Phase
1l of the RI. Before each slug test was initiated, the static
water |level in the well was neasured using an electronic water
| evel indicator. A stainless steel cylinder of known vol une was
then i ntroduced "instantaneously” into the well, at which tine,
the water |level and the time were recorded. Periodically, water
| evel /el apsed time neasurenents were made as the head fell back
to the original level. Simlarly, rising head slug tests were
prefornmed by renoving the slug and recordi ng water | evel /el apsed
time nmeasurenents as the head rose back to normal. For slug
tests, the tinme required for the water level to return to nornal
is a function of the hydraulic conductivity (K) of the aquifer.

For this investigation, an In-Situ, HERM T 1000B data | ogger and
a 50 psi pressure transducer were used to record water
| evel /el apsed time neasurenents during each slug test. For
pur poses of graphing data, the instrunent was progranmmed to
record measurenments on a logarithmc time scale. The slug
consisted of a five-foot (5) long, 1.66-inch dianeter stainless
steel cylinder with a stainless steel ring welded on one end. A
teflon coated stainless steel cord tethered to the ring served
to suspend the slug in the well just above or below the water
level. At the beginning of each test, the data |ogger was
activated the instant the slug was either lowered into or
removed fromthe water.

The hydraulic conductivity (K) calculated fromeach slug test is
presented in Table 1 below. The nethods used to arrive at these
val ues are discussed below. Rising and falling head slug test
data from each well were graphed as tine (elapsed) versus
Log(H/ Ho) in order to create a straight line. Log(H Ho) is the
Log base ten of the change in head divided by the initial head.
Hydraulic conductivity (K) was conmputed from these plots using
a nmet hod devel oped by Hvorslev.

This nmethod utilizes a variable known as the basic tine lag in
an equation that cal cul ates the hydraulic conductivity. Hvorslev
contends that the basic time lag is the time at which the head
ratio (H Ho) equals 0.37. Log (H H) was plotted against tinme on
st andard graph paper. A corresponding basic tinme |lag was taken
fromthe tinme scale at the bottom of each diagram and then
cal cul ated using an equation for hydraulic conductivity.
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Table 1
Hydraul ic Conductivity K (ft/day)
Estimated from Rising and Falling Head Slug Tests
well # Met hod K
MA2 Fal I i ng 2.5
MM Fal l'i ng 1.23 Kmax = 9.5
ft/day
MA\6 Fal l'i ng 9.2 Kmn = 1.23
ft/day
MA\6 Ri si ng 4.6 Kave = 5.3
Ft / day
MAB Ri si ng 9.5
MALO Fal l'i ng 4.2
MALO Ri si ng 5.6

The Hvorslev equation used in these cal cul ati ons was devel oped
for confined conditions with the assunption that the test well
is screened in the upper portion of a permeable unit that is
overlain by an inpermeable unit. This scenario approxi mtely
descri bes Fairfax site conditions.

To estimate groundwater velocity, the hydraulic gradient was
derived fromthe piezometric data generated during the Rl . The
maxi mum and m ni mrum sl opes between contour |ines were measured
directly from the isocon maps devel oped from this data, and
t hese values are shown in Table 2.

Table 2
Hydraulic Gradient L (ft/ft)
Esti mat ed Maxi num and M ni mum

Shal | ow Wel |'s Max 0. 0026
M n 0. 00033

Deep Wells Max 0. 0035
M n 0. 0007

Esti mates of the shallow horizontal groundwater velocity (V)
were cal culated fromthe foll ow ng fornul a:
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V = Ki/n

WWher e:

groundwat er vel ocity
hydraul i c conductivity
hydraul i c gradi ent
porosity

S TRZ

A porosity (n) of 25 percent was chosen based on estimtes for
medi umto coarse-grained, poorly sorted, sand aquifers. The
maxi mum and m ni rum estimated vel ocities were cal cul ated using
the maxinmum and mninmum hydraulic conductivities and
correspondi ng hydraulic gradients in the fornul a.

Esti mat ed Shal |l ow Groundwater Velocity V (ft/day)

Vmax
Vm n

(Kmax * imax)/n
(Kmin * imn)/n

0.1 ft/day
0. 0016 ft/day

Addi tional slug tests were conpl eted upon conpletion of Phase
11 field activities. Wth the follow ng exceptions, Phase 111
slug tests were conducted in a manner, simlar to the Phase |11-B
slug tests:

. Phase 111 tests incorporated a different type of slug than
Phase I1-B. Instead of using the stainless steel cylinder,
one gallon of deionized water was “instantaneously”

i ntroduced in the well.

. Only falling head tests were conducted as water was not
“i nstant aneously” renoved fromthe well.

For the Phase 11l investigation, an In-Situ HERM T 2000 data
| ogger. and a 20 psi pressure transducer were used to record
wat er |evel/elapsed tinme measurenents during each slug test. A
one gallon jug of deionized water was used to slug each well. At
t he beginning of each test, the data | ogger was activated the
instant that water was poured into the well.

Data reduction and conpilation were conducted using the sane
equations and cal cul ations described for the Phase 11-B slug
tests. The Phase |11 slug test graphs are presented in Appendi x
C and Table 3 summarizes the hydraulic conductivity values
derived fromthe graphs.

To determine if the aquifer supplying the Fairfax municipal well
is separate from the shallow aquifer beneath the site, two
aqui fer comuni cation tests were conducted the week of Novenber
11, 1991. The City of Fairfax public works department provided
full cooperation during the tests.
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Tabl e 3
Hydraul i c Conductivity K (ft/day)
Estimated from Falling Head Slug Tests

Vel # Met hod K
MAB Fal | i ng 10. 04
MALS Fal | i ng 3.23
MAL7 Fal | i ng 3.15

The first test involved punping the city well for three 1-hour
| ong interval s separated by nonpunpi ng periods of approxi mtely
1-hour in length. This test was designed to approxinmate the
normal operating conditions of the city punp system During the
test, water levels were nmonitored in three observation wells
(MM5, MWM15, and MM 17). Data fromthis test were inconcl usive
because identifiable trends did not develop fromshort duration

punpi ng.

The second test was conducted to i nvestigate what effects m ght
result from punping the city well for |onger than one hour
Punmpi ng duration for the second test |asted approximtely 5.5
hours and MW5, MM15, and MW 17 served as observation wells
again. Wth a punping duration of 5.5 hours, this test was never
desi gned or intended to be a constant rate aquifer test.

A Hermt 2000 data |logger with three pressure transducers and a
barometric pressure probe were used during each test. Each
observation well had one of the pressure transducers nonitoring
wat er | evel fluctuations. The baronetric probe was placed on the
ground to neasure changes in baronmetric pressure during the
tests. The data |ogger recorded neasurenents from the four
transducer inputs sinultaneously and on five-mnute intervals
during punpi ng and nonpunpi ng events.

For the second test, the data | ogger was activated approxi mately
17.5 hours before the city well punmp was started to investigate

| ocal water level trends. The static water |evel in each.
monitoring well at the tine the data | ogger was activat ed becane
the zero reference | evel for that well. Throughout the recording

period, the data | ogger recorded water |evel changes fromthis
original reference |evel.

Prior to the test, the city water tank was allowed to drain to
approximately 1/3 capacity. Because sone water had to remain in
the tank to maintain water pressure, this was the | owest water
tank |level that Fairfax water supply officials would permt.
Pumpi ng at 390 gal lons per minute (gpnm), it took the city water
supply well approximately 5.5 hours to refill the water tank
during the test.
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Drawdown values from each well were plotted against time to
investigate water level trends. Drawdown is represented as a
positive deflection fromthe original zero reference level in
the data. Water |evels recorded above the original reference
| evel were recorded as negative drawdowns. Simlarly, arise in
water |evel is represented by a negative deflection. In all
three nonitoring wells there was a general downward trend in
water levels with tine. This may be the result of increasing
barometric pressure at the site. \When the water |evel graphs
were conpared to the barometric pressure graph, however, the
graphs show a definite change in water level with respect to
pressure along the tine axis. The difference in drawdown changes
may be due to the difference in water |evel elevation.

Interestingly, water levels in each observation well rose
abruptly when the punp was turned on. Although imediate, the
maxi mum rise in any of the wells was slightly above 0.1 feet.
While the punmp was running, water |evels fluctuated greatly.
When the punp stopped, water |evels dropped to Ilevels
corresponding to prepunping trends.

Thi s phenonmenon of abrupt rise and fall of water |evels induced
by punping is common in confined and sem confined aquifers. The
occurrence is attributed to the elastic properties of aquifer
materials (Lohman, 1972). VWhen the hydraulic pressure in an
artesian aquifer is reduced from punping, the aquifer matrix
conpresses to conpensate. This matrix conpression is physically
mani fested as a slight net reduction in the thickness of the
aqui fer. When punping is halted, the aquifer matrix elastically
rebounds and the original aquifer thickness is recovered.

Utimtely, what appears to be a rise and fall in water |evels
may actually be a decrease and increase in the thickness of the
aqui fer. During the test, as aquifer thickness changed, the
ground surface, well casings, and the transducers attached to
the casings were lifted or lowered with respect to the nearly
static water level. These reactions were recorded by the
transducers as changes in water |evel.

Wth regard to comruni cati on between the deep city water supply
aqui fer and the shall ow aquifer beneath the site, the results of
this test are inconclusive. No large scale effects (obvious
drawdown) from punping were observed in any of the nonitoring
wells over the relatively short punmping duration used in this
test. A much | onger punping duration (24-hours or nore) may be
necessary to i nvestigate whether the observed phenonenon is the
result of a hydraulic connection between the two aquifers.

While evaluating the results of this punp test, however,
consi deration should be given to the actual city punp system
configuration. According to Fairfax water supply officials, the
city punp rarely runs longer than 1/2 an hour at a tine.
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Therefore, the punp test duration of 5.5 hours created nmuch nore
stress on the aquifer than normal punping conditions would
create. Even though greater stress occurred during this test, no
excessi ve drawdowns were observed in the nonitoring wells.

G ven the uncertainty associated with the punp test already
conducted and the possibility of conmmunication between the

shal | ow aqui fer and the production zone of the City well, EPA
bel i eves that further punmp tests are warranted. The details by
whi ch additional punp tests will be conducted will be determ ned

during the Renedi al Design review process.

5.2. NATURE AND EXTENT OF CONTAM NATI ON

Envi ronmental contam nation at the Site can be summari zed as
foll ows:

1) Organic and inorganic constituents of concern have
been identified in the various nedia. The primry
constituents of concern at the Site include: aldrin,
al pha- BHC, beta-BHC, delta-BHC, gamma-BHC, DDT, DDD
DDE, dieldrin, endosulfan, endrin, endrin Kketone,
t oxaphene, endosulfan sulfate, disulfoton, benzene,
| ead and chrom um Table 4, reproduced from the R
identifies the prelimnary contam nants of concern for
the Site.

2) Surface and subsurface soils throughout the Site have
been affected by past waste disposal activities. The
hi ghest |evels of contamnation are found in the
vicinity of the former liquid forrmulation buil ding now
used as a warehouse, in the vicinity of the old
landfill, and near the southernnost building on the
Site in an area where transhi pnents of materials from
railroad cars occurred.

3) Ground waters in the aquifers immediately underlying
the Site have been affected by waste disposal
activities at the Site. The ground waters underlying
the Site are considered to be Class IIB ground waters
under the draft EPA Guidelines for G ound-Water
Classification, indicating that they are a potenti al
source of public water supply. These ground waters are
al so classified as Class GB ground waters under South
Carolina regulations. The ground water has been
contam nated to levels that render it a threat to
public health should it ever be used for potable water
supply and which exceed state anbient standards for
Cl ass GB ground waters. Ongoing sanpling has to date
reveal ed no site-specific contam nation in the nearby
muni ci pal water supply well

4) Hi gh | evel s of contam nation remain in soils and waste
materials in the old landfill located in the northern
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portion of the Site. These soils and waste materials
are likely to be a continuing source of ground-water

cont am nati on.

5) Surface water and sedinents in on-site wetlands and
drai nage pathways have been affected by past waste

di sposal activities. Pesticide concentrations

sanples taken from on-site surface waters exceeded

criteria that

Table 4
Cont am nants of Concern by Environnmental Media for the
Hel ena Chem cal Conpany
Fairfax, South Carolina

SO L/ SEDI MENTS

Dieldrin Al drin
Endosul f an Endosul fan Sul fate
Endri n Ketone Endrin
4, 4' - DDT Met hoxychl or
/ Di sul foton ** 4, 4' - DDE
Tri butyl phosphorotrithioate 4, 4' - DDD
(TBPT) ** BHC (a, 3, & and ganmmm)
Toxaphene
GROUNDWATER
Benzene
Al drin
Endosul fan 1|1
Toxaphene

DDT plus DDE & DDD
BHC ( a, B, & and ganm)
Dieldrin
Endrin
Endri n Ketone
Hept achl or Epoxi de
Di sul f ot on
TBPT
Lead
Chroni um

SURFACE WATER

BHC( R, @)
Dieldtin
Endri n Ket one

are protective of aquatic life. Sedinments in the on-site wetl and
areas were found to be contam nated with site-rel ated pesti ci des

at levels that are likewise likely to
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have an adverse inpact on indigenous aquatic |ife.
6) Background and on-site air sanpling indicates that

| ocal anbient air has not been affected by past waste
di sposal activities.

5.2.1 Surface and Subsurface Soils

The results of the field investigation identified varying
concentrati ons of polychlorinated pesticide conpounds and m nor
quantities of volatile organics in shallow surface soils (0 to
3 feet). Soils fromthe 1 to 3 foot interval would normally be
consi dered shall ow subsurface soils; however, for purposes of
this discussion soils fromO to 3 feet will be referred to as
surface soils. Surface soils were collected enploying hand
augering techniques as previously described. Figure 4 is an
i socon displaying the relative distribution of total pesticides
in surface soils at the Fairfax site.

In addition to surface soil sanples, ten soil borings were
conpleted utilizing holl ow stem auger techniques. Soil sanples
were collected for analysis from the surface, and from just
below the interface of the vadose and saturated zones.
Anal ytical results from sonme deep soil boring sanples have
i ndicated el evated | evels of chlorinated pesticides.

5.2.1.1 VOCs in Soils

Soil sanples «collected throughout the RI  have identified
relatively low levels of various volatile organic chem cals
(VOCs) . The nobst commonly detected were acetone and nethyl ene
chloride; however, the data validation review suggests that
t hese and sonme other contam nants may be | aboratory artifacts.
Two ot her chlorinated solvents were identified in soil sanples,
tetrachl oroet hyl ene (PCE), and trichl otoethylene (TCE) although
the TCE detected in two sanples is believed to be a |aboratory
artifact. In addition, the aromatic sol vents, benzene, tol uene,
et hyl benzene, and xylene were identified. Xylene is considered
to be directly related to the formulation process. The VOCs
found during the Rl are discussed bel ow

Acet one

Acetone is a clear, colorless liquid with a fragrant mnt-Ilike
odor. Acetone is a commobn organic solvent which is highly
soluble in water. It is also one of the nbst common | aboratory
contam nants found in environnental sanples. Acetone was
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identified in approximtely 57 percent of the soil sanples
coll ected. Concentrations range from 2 pupg/kg (ppb) - 13,000

Hg/ kg (ppb).
Met hyl ene Chl ori de

Met hyl ene chloride is a clear, colorless, highly volatile
liquid. It is used as a degreaser, photographic film processing
chem cal, solvent, raw material for organic synthesis, and a
fumgant. It is soluble in water to 20,000 ng/l. Methylene
chloride 1is a comopn |aboratory contam nant found in
envi ronnent al sanpl es.

Approxi mately 38 percent of the surface soil sanples analyzed
i ndi cated variable | evels of nethylene chloride. Concentrations
range from 2 ppb - 140 ppb.

Tetrachl or oet hyl ene

Tetrachl oroethylene (PCE) is a colorless liquid wth a
chl oroformlike odor, and is slightly soluble in water (150
mg/ 1) It is used for dry cleaning, nmetals degreasing and heat
exchange fluid. PCE was fornmerly used in mxtures with grain
protectants and certain liquid grain fum gants (verm fuge).

Tetrachl oroet hyl ene was identified in |ess than one percent of
the soil sanples; Concentrations ranged from 11 ppb - 240 ppb.

Tri chl or oet hyl ene

Trichloroethylene (TCE) is a colorless, nobile, volatile |iquid.
with a chloroformlike odor. It is used as a degreaser, dry
cl eaning sol vent, gas purification agent, and a raw material in
organi ¢ chem cal manufacturing.

Trichl oroethyl ene was identified in two soil sanples, SS-10-1
and SS-19-2. The concentrations were 24 and 210 ppb,
respectively. TCE was al so detected at 19 ppb in the trip blank
subm tted with these sanples on 02/26/91. The sanples were run
consecutively indicating the values may be | aboratory artifacts
or lab error.

Benzene

Benzene is a clear, colorless, volatile liquid which is very
slightly water sol uble. Benzene is a conponent of gasoline and
an organic solvent which was fornmerly used (on a |limted basis)
in pesticide formulation.

Benzene was identified in approximately three percent of the
sanpl es. Concentrations ranged from 3 to 1,300 ppb.
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Tol uene

Toluene is a colorless liquid with a benzol-like odor. It is
used as a solvent, and in dye manufacturing, artificial |eather
producti on, asphalt and naphtha constituents, fuel blending and
extraction of organic soluble plant material s.

Approxi mately ei ght percent of the soil sanples identified | ow
| evel s of Tol uene. Sanples range froma low of 1 ppb to a high
of 210 ppb.

Et hyl benzene

Et hyl benzene is a colorless liquid with an aromatic odor and
l[imted water solubility (140 ng/1). It is used in synthetic
rubber manufacturing, as a solvent, and is conponent of
gasoline. Ethylbenzene was detected in approximtely three
percent of the soil sanples. Concentrations range from 3 ppb -
4100 ppb.

Xyl ene

Xylene is a clear liquid which consists of a m xture of three
(3) isonmers: ortho-, neta-, and para-. Xylene is used in the
manuf acture of a nunmber of consunmer products, and is also a
conponent of gasoline and a raw material for synthesis of
organi ¢ chem cal s.

Xyl ene was detected in four percent of the soil sanmples. The
hi ghest concentrations were found in the soils beneath the cap
of the former landfill. The values range from3 pg/ kg to 27,000

ua/ kg.
5.2.1.2. Sem -Volatiles in Soils

Al t hough no sem -volatile conpounds were confirnmed in soils
during the Data Validation report three tentatively identified

conpounds (TIC s) wer e recogni zed: di sul f ot on,
chl orobenzi | at e, and butyl phosphorotrithioate. Levels of
di sul foton ranged from 60 ppb - 430,000 ppb and were identified
in f our per cent of t he soi | sanpl es col | ect ed.

But yl phosphorotrithi oate was detected in three sanples at a
concentrations ranging from750 to 7900 ppb. Chl orobenzil ate was
not detected in sanples collected by ENSAFE, but was identified
in one split sanple collected by the EPA oversight contractor.
Di sul fotone sulfone was identified in one sanple at 51 ppb.
Di sul foton sulfone is a degradation product of disulfoton.

Di sul foton (a.k.a. Di-syston) is a colorless, oily liquid (in
the pure state), and the technical grade is brown in color. It
is generally insoluble in nmbst organic solvents. Disulfoton was
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produced as an insecticide for mtes and aphids on small grains,
corn, sorghum cotton, and other field crops.

But yl phosphorotrithioate is a colorless to pale yellow clear
liquid which is insoluble in water. It was produced as a
pesticide and cotton defoliant.

Chl orobenzilate (a.k.a. 4,4'-Dichlorobenzilic acid ethyl ester)
is a viscous liquid sonetinmes yellow in color, and is slightly
wat er soluble. It was manufactured as an acaricide. It was
approved for use in the USA in 1969 for application on 11 crops
which were primarily fruits and veget abl es.

5.2.1.3 Pesticides in Soi

Soil sanples collected during the RI have indicated a varied
di stribution of individual pesticide conponents. Concentrations
for total pesticides range from bel ow detection limts to 7170
nmg/ kg in surface and shall ow subsurface soils. For the purpose
of total pesticides, the values indicated represent the
summat i on of all pesticide conponents identified during the RI
The primary pesticide constituents identified were DDT (and its
degradati on products), toxaphene, and BHC (including isoners).
Contam nant distribution data have been generated for the
primary constituents identified on the property. Those
conponents conprising a less significant fraction of the total
pesticides identified include aldrin, chlordane (including
isomers), dieldrin, endrin, endrin ketone, total endosulfans,
heptachl or, heptachl or epoxide, and met hoxychl or.

The nost significant |evels of pesticides identified on the site
were found imediately north, northwest, and/or east of the
north warehouse. The overall |evels of contam nation generally
show a decrease in concentration with depth fromthe surface to
three feet bel ow grade. |sol ated-“hot spots” however, show an
i ncrease in concentrations at the one to two foot interval with
subsequent decrease in concentration again wth depth
| ndi vi dual pesticides are further detail ed bel ow.

Toxaphene

Toxaphene (a.k.a. chlorinated canphene) is produced as a yell ow,
waxy solid with a pleasant piney odor. Toxaphene is nearly
insoluble in water. It was used as an insecticide for cotton,
early stages of vegetables (peas, soybeans, and peanuts), and
wheat and other small grains. Current uses are limted to cattle
and sheep dipping (under certain provisions), disinfecting
buil dings, and termte, insect, rodent and other pest contro

(limted application) . Toxaphene has not been produced
commercially in the U S. since 1982.
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Toxaphene is generally present at the highest concentration in
the pesticide fractions identified at the Site. Toxaphene was
identified in 40 percent of the sanples collected and
concentrations ranged in value from42 pg/ kg (ppb) to 2700 nmg/ kg
(ppm . Toxaphene data fromthe RI indicate contam nation with
t he hi ghest concentrations is found i nmedi ately nort hwest of the
north warehouse, and elevated concentrations were also
identified east of the building.

DDT, DDE, and DDD

DDT (a.k.a. 4,4'-Dichlorodi phenyltrichl oroethane) was produced
as colorless crystals or white/off-white powder. It is odorless
or has a slight aromatic odor. DDE and DDD are found as
contam nants (mnor fraction) in DDT, and nay al so be produced
t hrough degradation of DDT. These conpounds are non-system c
contact and stomach insecticides. DDT was used primarily to
control insects capable of spreading malaria, typhus, and other
insect transmtted diseases. Use of these products has been
banned in the U S.

DDT was detected in approximately 61 percent of the soil sanples
collected during the RI. The reported concentration of DDT and
its degradation products in soils ranged from 2.3 ppb to 2,800
ppm Contam nant distribution data generated during the R
i ndicate contam nation from DDT is greatest at the surface and
decreases with depth.

BHC (Li ndane) and |soners

Li ndane i s produced as a white crystalline powder, and is only
slightly soluble in water (varies between isonmers). Lindane is
a organochlorine pesticide. Lindane is the gamm isonmer of
benzene hexachl ori de (BHC).

Al four BHC isoners (alpha, beta, gamm, and delta) were
identified in soil sanples collected during the investigation.
The nost frequently detected i sonmer was bet a- BHC whi ch was found
in approximately 38 percent of the soil sanples. Concentrations
of BHC range from 0.1 ppb - 390 ppm Again, data indicate a
decrease in concentration |levels with increased depth.

Al drin

Aldrin is produced as tan to dark brown crystals which are
essentially insoluble in water. It was formerly used as an
insecticide, and has been registered as a termaticide in the
USA. The manufacture and use of aldrin have been banned in the
USA.

Aldrin was detected in approximtely 17 percent of the soil
sanpl es. Val ues ranged from 1.2 ppb - 800,000 ppb. Predoni nant
soil contami nation fromaldrin was identified west and nort hwest
of the north warehouse.
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Chl or dane

Chl ordane (pure form exists as a colorless to anber, odorless;
viscous liquid which is insoluble in water. Chlordane was al so
produced in enulsifiable concentrates, granules, dusts and
wett abl e powders (for termte control). It was formerly used as
a fumgant and acaricide, and also as a hone and garden
pesticide/insecticide. As of 1983, the only approved use of
chl ordane in the USA is for termte control.

Chl ordane (alpha and gamm isonmers) was identified in
approximately four percent of the soil sanples. Chlordane
concentrations range from 15 ppb 58, 694 ppb.

Dieldrin

Dieldrin was produced as white crystals or light tan fl akes
whi ch are odorl ess and insoluble in water. Dieldrin was fornerly
used to control soil insects, insects of public health concern
and termtes. Its use as a broad spectruminsecticide ceased in
1974 when EPA restricted its use to direct soil injection for

termte control and non-food seed/plant treatnent.

Dieldrin was identified in approximtely 36 percent of the soil
sanples collected during the RI. Dieldrin concentrations range
from 4.6 ppb - 96,000 ppb. Soil contam nation was identified
bet ween t he war ehouse and the former house and in the | ow |lying
areas north and west of the former landfill. Concentrations
decrease with depth.

Tot al Endosul f ans

Endosul fan (two (2) isonmers) was produced as brown crystals
essentially insoluble in water. Its primry application was as
an insecticide for vegetables. Endosul fan sulfate is a
degradati on product of endosul fan.

Endosul fan was detected in approxinmately 5 percent of the soil

sanples coll ected. Endosul fan sulfate was detected in
approxi mately 13 percent of the sanpl es anal yzed. Concentrati ons
ranged from 2.1 ppb - 22,000 ppb. The npst significant

concentrations were identified immediately northwest of the
war ehouse. Less significant contam nation was identified in the
low lying area northwest of the landfill. Analytical data
i ndi cates that Endosulfan concentrations have decreased with
dept h.

Endrin

Endrin was produced as water insoluble white crystals dissol ved
in aliquid carrier (organic solvent). The only uses currently
registered in the US are for cotton and bird perches. It is a
persistent insecticide used on field crops to control arny
cut wor m
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meadow vol es, and grasshoppers under strict adherence to Federal
regul ati ons on application. Endrin ketone is an inpurity in and
degradati on product of endrin.

Endrin and Endrin Ketone were identified in soil sanples west of
t he war ehouse and west-northwest of the landfill. Concentrations
ranged from 0.74 ppb - 9,200 ppb. Approximately 12 percent of
the sanples collected contained endrin and 16 percent its
degradation product endrin ketone. Concentrations appear to
decrease with depth with the exception of one anomaly from
sanpl e SS- 3-3.

Hept achl or

Hept achl or was produced as white to tan, waxy-looking solid
crystals which are nearly insoluble in water. It has been used
as an insecticide for termte control, and was also fornmerly
used in fieldcrops (including corn, citrus, pineapples, cereal,
veget abl es sugar beets, nuts and cotton) for pest control (fire
ants, boll weevils). Heptachl or epoxide is a degradation product
of heptachl or.

Heptachlor was identified in approximtely 25 percent of the
soil sanples. The concentration of heptachlor and its
degradation products ranged from 1.0 ppb to 68,000 ppb. The
predom nant area of~ contam nation was in the |low lying area
north and west of the landfill wth some mnor |evels of
contam nant identified. north of the warehouse.

Met hoxychl or

Met hoxychl or was produced as a white, crystalline solid

dissolved in an organic liquid carrier. It is essentially
i nsol uble in water. Methoxychl or has been used as an insecticide
for livestock and poultry, alfalfa, <citrus, vegetables,

soybeans, deciduous fruits and nuts, and other crops as well as
home use, garden ana ornanmental plants, and forests. A connon
formul ation is Methoxychlor with Diazinon (1:2 m x).

Four percent of the soil sanples collected contained
met hoxychl or. Concentrations ranged from 24 ppb - 12,000 ppb.
Met hoxychl or was identified in the low lying area north of the
landfill and northwest of the warehouse.

5.2.2 Ground Water

A total of 22 nmonitoring wells were installed at the Fairfax
site during the RI. Thirteen wells were conpleted as shall ow
monitoring wells and nine wells were conpleted as deep
monitoring wells. Al wells were conpleted within the upper
Eocene aqui fer system The installation and subsequent sanpli ng
of wells during Phase 111 of
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the RI corresponded with the third quarter sanpling event of
1991 for the wells installed during Phase I1I-A.

Chl ori nated pesticides and volatile organics were identified in
sanples collected from on-site shallow nonitoring wells. One
deep well (MM3) also indicated low |evels of pesticides in
ground wat er. Endosul fan sulfate was detected in MM5; however,
the quantity was “j” flagged. Four netals were detected in
various wells at concentrations above their respective MCLs and
are di scussed bel ow.

The City of Fairfax municipal well (south well) was sanpled
during Phases IlI-A and Ill of the field investigation. Sanples
were coll ected both before and after treatnent by a chlorination
process. No Site-related contam nants were identified in any of
t he sanples collected fromthe nmunicipal well sanples. The north
well field, which is |ocated approximately one mle north of the
Site, was not sanpl ed.

5.2.2.1 Volatile Organics in G oundwater

Groundwat er sanpl es col | ected t hroughout the Rl have identified
|l ow | evel s of various fractions of the volatile conpound I|ist.
The nost commonly detected were acetone and carbon disul fide;
however, data validation suggests that these and other m nor
constituents are |aboratory artifacts. Other constituents
identified i ncl ude. benzene, chl or obenzene, chl or of orm
1, 2-di chl or opropane, ethyl benzene, nmethylene chloride, and
xyl ene were identified.

Acet one

Acetone was identified in groundwater sanples from all site
monitoring wells except for MW1, MM10, 20, 21, 22, 23, and 24.
Additionally, acetone was identified in the raw (before
chlorination) and finished (after chlorination) water sanples

collected from the Fairfax nmunicipal well. As nentioned
previously acetone is considered to be a Ilab artifact.
Concentrations range from 3 pug/l (ppb) - 150 pg/1 (ppb)

identified in numerous groundwater sanples.

Car bon Di sul fi de

Groundwat er sanples fromall site nmonitoring wells except for
MM 1 and MW¥ 3 identified varying | evels of carbon disulfide. The
untreated city water was also positive for carbon disulfide

Concentrations range from3 ppb - 130 ppb. Carbon disul fide was
only detected in eight sanples collected during all sanpling

events subsequent to Phase I11-A. Many of the reported
concentrations were “j” flagged (estimated values). In addition
to the Phase I1-A wells, carbon disulfide was identified in

monitoring wells MM 18, MWM20 and MW 22 install ed during Phase
11 of the RI.
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Het hyl ene Chl ori de

Met hyl ene chl ori de was detected i n groundwat er sanpl es col | ect ed
from nonitoring wells MM1, MM2, MM4, MM5 MME8, MMIO0,
MM12, MM 14, MM 19 and the finished city water during the
i nvestigation. Concentrations range from 1 ppb - 7 ppb. once
agai n, many of the reported concentrations were “j” fl agged.

Benzene

Benzene was identified in groundwater sanples collected from
MM 12 during Phase I1-A the first quarterly sanpling event
under Phase I'l-B, and the Decenber sanpling event.
Concentrations of benzene varied from 34 ppb to 52 ppb in the
three respective sanpling events. Benzene was detected in MM4
during two sanpling events at concentrations of 5 and 6 ppb.
Duri ng Phase |11l benzene was detected in MM 14 at 37 ppb.

Chl or obenzene

Chl or obenzene was detected i n groundwat er sanpl es collected from
monitoring wells MMA4, MWV 6, MW 8, MM 12 and MN 14.
Concentrations ranged from 2 ppb - 17 ppb.

Chl or of orm

The finished water sanple collected fromthe City of Fairfax
muni ci pal water well detected chloroform at 2 ppb. This
occurrence probably results fromthe City’'s water chlorination
process. No Chloroformwas detected in the nmunicipal well system
during Phase |11 sanpling.

1, 2-Di chl or opr opane

1, 2-Di chl oropropane was detected in sanples collected from
monitoring wells MM8, MM12, and MM14 in the quarterly
sanpling events. Concentrations range from 6 ppb to 28 ppb.

Et hyl benzene

Et hyl benzene was detected in s anples collected fromnonitoring
wells MM4, MM8, MM12, MV 14, MM 19, MW 22, and MM 24 duri ng
sanpling, events conpleted to date. Concentrations range from 2
ppb - 190 ppb.

Xyl ene

Groundwat er sanples collected frommonitoring wells MM4, MVMG,
MMSE8, MM12, MM14, MM 19, MM 22 and MM 24 exhi bited el evat ed
| evel s of xylenes. Concentrations ranged from5 ppb - 2000 ppb.
Monitoring well MM4 contained the highest concentration.
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5.2.2.2 Sem -Volatiles in G ound Water

Di sul foton was identified in nonitoring wells MM4 and MM 12
during two of the groundwater sanpling events. Concentrations of
78 ppb and 110 ppb were reported in M¥4 whil e concentrations of
3 ppb and 4 ppb were reported for MM12. Both of the
concentration values for MM12 were reported as estimted
concentrations (i.e., “j” 11 flagged). Butyl phosphorotrithioate
was identified in MM15 during Phase 11l at a concentration of
49 ppb, and was |ikew se “j” flagged.

5.2.2.3 Pesticides in G oundwater

Monitoring well sanples indicate that elevated |evels of
pestici des exi st in shall owgroundwater. Contam nants identified
appear to consist primarily of toxaphene, DDT (and its
degradati on products), BHC (including isoners) and dieldrin.
Those conponents conprising a |less significant fraction of the
total pesticides identified include aldrin, chlordane (including
isomers), endrin and endrin ketone, total endosulfans, and
heptachl or and heptachl or epoxide. Methoxychlor, which was
identified in soil sanples, was not identified in groundwater.

Toxaphene

Toxaphene contam nation conmprises the nost significant
concentrations of the pesticides fraction identified in
groundwat er at the Site. Toxaphene was identified in groundwater
sanples from nmonitoring wells MM4, MM6, MM8, and MM10
collected during the Renmedial Investigation. Concentrations
ranged in value from9.9 ppb - 120.0 ppb. The I aboratory did not
identify toxaphene in groundwater sanples collected during the
March 1991 sanpling event; however, toxaphene is believed to be
present in MM4, MAM6, and MMO. Internal validation and
assessnment of chromatagrans indicates the probable presence of
t oxaphene in these wells. Due to severe matrix interferences in
t hese sanples, however, toxaphene quantification was not
possi bl e. The maxi numconcentrati on of toxaphene was detected in
MWV 8.

The Maxi mum Cont am nant Level (MCL) for toxaphene in groundwater
wer e established at 3.0 ppb.

DDT, DDE, and DDD

DDT, DDE, and DDD were detected in groundwater sanples collected
fromnmonitoring wells M¥4, MM6, MM12, MM 14, and MM 22 during
the RI and ranged in value from 0.045 ppb to 2 ppb. An MCL has
not been established for DDT, or its netabolites DDE and DDD
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BHC (Li ndane)

Li ndane and its BHC isoners (alpha, beta, and delta) were
identified in groundwater sanples collected from nonitoring
wells MM3, MM4, MM6, MM8, MNM10, MM12, MWV 14, M 16, MM18,
MM 22, and MW 24. Concentrations of BHC range from 0.024 ppb -
42.0 ppb. The MCL for |indane has been established at 0.2 ppb.

Dieldrin

Dieldrin was identified in groundwater sanples from nonitoring
wells MM4, MM6, MM8, MM10, MM12, and MM14 in the first
quarterly sanmpling event. Subsequent quarterly sanpling events
identified dieldrin in nmonitoring wells MM6, MM8, MVI10,
MM 12, MK-14, MM 16, MM 18, MM22, and MM 24. Concentrations
range from 0.024 ppb - 5.5 ppb.

An MCL has not been established for dieldrin.

Al drin

Aldrin was detected in groundwater sanples collected from
monitoring wells M4, MM6, MM8, and MW 12. Val ues ranged from
0.22 ppb - 7.9 ppb. The maxi mum concentration was detected in
MWV 4.

An MCL has not been established for aldrin.

Chl or dane

Chl ordane (alpha and gamm isoners) was identified 1in
groundwat er sanples collected from nonitoring wells MM4 and
MM 12. Chl ordane was detected in MM4 during the Phase 11-A
sanpling events at 1.2 ppb. Chlordane was identified in M12
during Phase 11-A, and both Phase I[1-B sanpling events at
concentrations ranging from 0.31 ppb - 1.3 ppb. The MCL

established for chlordane is 2.0 ppb.

Tot al Endosul f ans

Endol sul fans were detected in nonitoring wells MM4 and MMG6
during the Phase Il-A at concentrations of 1.8 ppb and .021 ppb
respectively. Phase Il groundwater sanpling indicated el evat ed
concentrations of endosul fans fromnmonitoring wells MVM2, MM5,
MM 14, and MW 24. Concentrations ranged from 0.054 ppb to 0.62

ppb.
Endrin

Endrin and endrin ketone were identified in groundwater sanples
collected fromnmonitoring wells M4, MM6, MM8, MWM10, MM12,
MM 18, MW 22, and MW 24. Concentrations ranged from 0.3 ppb -
2.1 ppb for endrin, and from 0.064 ppb - 18 ppb for endrin
ketone. The MCL for endrin is 2.0 ppb.
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Hept achl or

Hept achl or and heptachl or epoxide were identified in nonitoring
wells MM6 and MM 12. The concentrations identified were 0.12
ppb for heptachlor and 0.57 ppb for heptachlor epoxide.
Groundwat er sanpl es coll ected during Phase 11l of the R did not
show det ect abl e quantities of heptachl or or heptachl or epoxi de.

MCLs have been established at 0.4 ppb and 0.2 ppb, respectively.

5.2.2.4 Metals in Goundwater

The netals anal yses conducted during the Phase 11-A sanpling
event did not provide conclusive evidence that netals
contam nati on of ground waters was a result of releases fromthe
Site. Most netals in groundwater were detected at concentrations
bel ow detection limts or at |levels conparable to background
concentrations. During subsequent Phase 11-B and Phase 111
groundwat er sanpling events beryllium chrom um cadm um and
| ead were detected in sanples at |evels which exceeded their
respective MCLs.

Beryllium

Beryllium was identified in nmonitoring wells MM4, MAS8, and
MM 20 at concentrations of 6 ppb, 9 ppb, and 5 ppb respectively.
The MCL for berylliumis 4 ppb. The detection of beryllium at
concentrations above MCLs was a one tinme occurrence in each of
the wells; therefore its presence does not appear to be
significant.

chrom um

The presence of chrom umwas detected in nmonitoring wells MMA4,
MM 6, MM 20, MM 23, and MM24 at |evels which exceeded the MCL
of 100 ppb. The maxi mum concentrati on reported was 415 ppb which
was detected in MWV 20.

Cadm um

Cadm um  was i dentified in MM 20 duri ng bot h t he
Sept enber/ Oct ober 1991 and Decenber 1991 sanpling at a
concentration of 10 ppb. The MCL for cadmiumis 5 ppb.

Lead

Lead was detected above the action |level of 15 ppb in sanples
collected fromnmonitoring wells MM12, MM 20, MM 23, and MM 26.
Lead was nost frequently identified above the action level in
MM 12.
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Tabl e 5
Tabl e 4-22
Pesticides (Surface Water/ Sedi nent
Phase 11-A, I1-B, Il
NUMBER OF NUMBER OF
PARAMETER MATRI X SAMPLES HI TS RANGE( ppb) MEAN( ppb)
al pha- BHC Surface Water 2 0 — —
Sedi ment 10 2 0.1-60 30.5
bet a- BHC Sur face Water 2 2 0.57-1.2 1
Sedi ment 10 3 0.1-500 171.7
gamma- BHC Surface Water 2 0 — —
Sedi nent 10 2 0.1-67 33.6
del t a- BHC Surface Water 2 1 — 0.28
Sedi ment 10 0 — —
Aldrin | Surface Water 2 0 — —
Sedi nent 10 1 — 990
Dieldrin Surface Water 2 2 0.41.6.2 3.5
Sedi ment 10 1 — 3200
4, 4' DDD Surface Water 2 2 0. 045-0. 23 0.2
Sedi nent 10 9 18. 3400 437
4, 4" DDT Surface Water 2 1 — 1.2
Sedi nent 10 7 5. 3-5700 862. 9
4, 4' DDE Surface Water 2 0 — —
Sedi ment 10 8 9. 8-280 80
Endrin Ketone | Surface Water 2 2 0.35-1.4 1
Sedi ment 10 0 — —
Hept achl or Surface Water 2 0 — —
Sedi ment 10 2 2.1-25 13.6
Toxaphene Surface Water 2 1 — NOT
QUANTI FI ED
Sedi nment 10 2 78-42000 21039
Gamma Surface Water 2 0 — —
Chl ordane
Sedi ment 10 2 18-900. 7 459. 4
Al pha Surface Water 2 0 — —
Chl or dane
Sedi ment 10 1 — 443
Endrin Sur face Water 2 0 — —
Sedi ment 10 1 — 1.6
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5.2.3 Surface Water and Sedi nents

Sedi ments, in the wetland areas |ocated in the northern portion
of the Site were found to be contam nated with sem volatile
chem cal s and pesticides. Table 5 sunmari zes the findings of the
Rl with respect to contam nated sedinents. There are no
chem cal -specific ARARs for sedinments, but the Ilevels of
contam nation found in the RI exceed concentrations that have
been shown through toxicological research to have an adverse
inmpact to aquatic life due to toxic effects of these
contam nants. This research is summarized in the National
Oceanogr aphi ¢ and At nospheric Adm ni stration (NOAA) publication
entitled The Potential for Biological Effects of Sedinent- Sorbed
Contami nants Tested in the National Status and Trends Program
NOAA Techni cal Menorandum NOS OVA 52, Augut, 1991. The pattern
and distribution of contam nation in the sedinents indicate that
the primary source of contamnation is the landfill that was
pl aced partially in the jurisdictional wetlands. Sedinent
contam nation also extends into off-site drai nage pathways for
surface waters. The sedi nent contam nation found in both on-site
and off-site |ocations poses an unacceptable risk to
envi ronnental receptors.

On-site surface waters were found to have been contam nated with
pesticides at | evels which exceed Anbi ent Water Quality Criteria
(AWQC) for the protection of aquatic life. Federal AWQC have
been established under the authority of Section 303 of the Cl ean
Water Act for the purpose of establishing protective guidelines
for anmbient water quality. AWQC as developed by EPA are
identified in Section 121 of CERCLA as anmended by SARA as
chem cal -specific ARARs for NPL sites. In addition, the AWQC
have been adopted by the State of South Carolina as anbient
surface water quality standards, and are therefore ARARs for the
Site. Table 5 also summrizes the findings of the R wth
respect to surface water contam nation at the Hel ena Chem ca

Site. The surface water contam nation identified as part of the
Rl al so poses an unacceptable risk to environnmental receptors in
the on-site wetland areas and in drainage pathways | eading
of f-site.

6.0 SUMVARY OF SITE RI SKS

A Baseline Risk Assessnment was conducted to evaluate the risks
presented by the Hel ena Chem cal Superfund Site to human health
and the environment, under present day conditions and under
assumed future use conditions. Currently, there are no residents
living on the Site and only a few residents residing close to
the Site. There are no potable water supply wells on the Site,
al though there is a nunicipal water supply well |ocated |ess
than one-quarter mle away. Information gathered from census
data regarding population trends in Allendale County and
surroundi ng areas suggests that future land use will remain
commercial and industrial, with little potential for residenti al
use of groundwater as a potable water
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source. The Site was eval uat ed, however, under residential exposure
scenari os, including exposure pat hways invol ving the use of shall ow
ground water as a potable water supply source. These exposure
scenarios correspond to potential future use of the Site for
residential devel opnent.

Under the current |and use scenario, potential human receptors at
the Site include residents in the vicinity of the Site who may be
occasional Site trespassers, and workers on the Site. The Site is
surrounded by residential, agricultural and |ight industrial areas.
Beyond t hese areas i medi ately surrounding the Site (including the
City of Fairfax), the local area is not densely popul ated, and
consists primarily of agricultural land and forests. The nopst
likely potential human receptors under the current |and use
scenario are workers and occasional trespassers. No private
drinking water wells were identified either on-Site or i mediately
downgradient from the Site, and no users of surface water for
pot abl e water supplies were identified downgradient fromthe Site.
Under current |and use, the Reasonabl e Maxi mum Exposure (RME) is
represented by the individual worker or Site trespasser who nay be
exposed by direct contact and incidental ingestion of surface soil
and stream sedi nents.

Potential environnmental receptors under the current |and use
scenario include the plants and animals at the Site. Site features,
including the small wunnamed stream and wetl ands adjacent to the
Site, and nearby wooded areas and open fields, provide a variety
of habitats. No unique or critical habitats have been identified
at the Site, and no vegetative stress is evident based upon site
visits by regul atory personnel. No threatened or endangered speci es
have been observed at the Site or in adjacent areas.

Future land use for the Site was considered to include potenti al
devel opment of the area as residential property. This potenti al
| and use scenario is considered to be that which would result in
t he greatest degree of risk to human health should the Site renmain
unrenedi ated. The RME under a residential |and use scenario is
assuned to be an adult person or child living on the Site property
and drinking potable water obtained from a private well drilled
into the Barnwel |l Formation. Under the future | and use scenari o,
environnmental receptors would likely be more limted than at
present, since residential devel opnent of the property would in al
i kel i hood involve the elimnation of the wetland and forested
areas on and adjacent to the Site.

EPA has determ ned that the elevated |evels of pesticides in the
soils and ground waters at the Site pose the primary Hazard to
human health at the Site. In addition, the elevated |evels of
pesticides in the sedinents and soils |ocated in the wetl and areas
adjacent to and downstream of the Site pose a hazard to
envi ronnental receptors inhabiting those areas. Prinmary exposure
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pat hways for humans are incidental dermal contact wth and
i ngestion of contam nated soils, and ingestion of contam nated
ground water. Air transport of particulate nmatter contam nated with
Site-related constituents of concern is not considered to be a
significant risk to human heal th because the contam nated soils are
generally in vegetated areas and the nost heavily contam nated
soils have been renoved prior to this tine. Air sanpling results
conduct ed duri ng the Renedi al I nvestigation indicated that airborne
contam nation was not present above levels that would pose a
significant risk to human health.

EPA has established in the National G| and Hazardous Substances
Pol I uti on Contingency Plan (NCP), 40 CFR Part 300, a range of 1 X
1004 to 1 X 10°% as acceptable Ilimts for excess lifetine
carcinogenic risks. Excess risk within EPA' s acceptable limts
means that any individuals exposed to Site conditions under the
assuned exposure scenarios will run a one in ten thousand (1 X 10°%)
to a one in one mllion (1 X 10-% increased chance of devel oping
cancer. Under the “No Action” scenario, (assumng the Helena
Chem cal Siteis left asit is now) the estimated carcinogenic risk
for current land use is 8.0 X 105 The estimted excess cancer ri sk
cal culated for the future |land use scenarios at the Site is 2.6 X
10-4. These calculated risks for the future | and use scenari o exceed
the acceptable risk | evel s established by EPA and are based on the
assunption that no cleanup activities will have occurred.

EPA has al so establi shed acceptabl e exposure |imts based upon non-
carci nogenic health effects. A Hazard Index (H') of 1.0 or greater
has been established by EPA as the criterion defining unacceptable
| evel s of exposure for non-carcinogenic health effects. The H 1is
the ratio of exposure levels resulting from site conditions to
accept abl e exposure levels (ie., exposure levels that result in no
adverse health affects) for any given contam nant. The HI for
potential non-carcinogenic effects under the current |and use
exposure scenario is 0.3. The associated Hazard |Index for
non-carci nogenic effects under the future land use exposure
scenario is 8.6.

Actual or threatened rel eases of hazardous substances from this
Site, if not addressed by the preferred alternative or one of the
other active nmneasures considered, mnmmy present a current or
potential future threat to the public health, welfare, or the
envi ronnent .

6.1 CONTAM NANTS OF CONCERN

Numer ous cheni cal contam nants were identified in site nmedia during
RI Phases II-A 11-B, and Il1l. Tables 6, 7, 8, 9, and 10 provide
a summary of those contam nants whi ch were eval uated or consi dered
for evaluation during the Baseline Risk Assessnment process. In
Tabl es 6-10 the term*“hit” or “hits” refers to positive results of
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Tabl e 6
Table 7-1
Summary of Soil Pesticide Concentrations
HCFSC Site
Number of Range
Parameter Soil Class Samples Number of Hits (ppb) Mean (ppb)

Aldrin Total 261 35 1.2 - 800000 27100

Surface 152 6 1.4 - 8100 1590
alpha-BHC Total 261 32 2.1 -390000 12300

Surface 152 6 4.4 - 1800 530
beta-BHC Total 261 52 4.9 - 270000 9900

Surface 152 15 4.9 - 6200 750
delta-BHC Total 261 22 4.1 - 210000 19000

Surface 152 4 5-1500 380
gamma-BHC Total 261 19 4.2 - 220000 11700

Surface 152 4 5-67 34
4,4-DDT Total 261 124 5.1 - 2800000 31000

Surface 152 41 8.5 - 220000 19200
4,4-DDE Total 261 66 0.74 - 21000 1100

Surface 152 31 4.5 -15000 910
4,4'-DDD Total 261 72 2.3 - 750000 16800

Surface 152 22 4.0 - 60000 6400
Dieldrin Total 261 79 3.7 - 96000 3500

Surface 152 21 4.6 - 44000 2700
Endosulfan Il Total 261 13 23-7100 660

Surface 152 4 23-7100 1820
Endosulfan Total 261 33 2.1-22000 1040
Sulfate

Surface 152 16 2.5-22000 1920
Endrin Total 261 26 5.8 - 1600 390

Surface 152 11 9.1 - 1500 550
Endrin Ketone Total 261 35 2.1-9200 530

Surface 152 12 5.3-1200 220
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Tabl e 6 (conti nued)

Table 7-1
Summary of Soil Pesticide Concentrations
HCFSC Site
Number of Range

Parameter Soil Class Samples Number of Hits (ppb) Mean (ppb)
Heptachlor Total 261 11 6.1 - 68000 9300

Surface 152 3 19-35 26
Heptachlor Total 261 9 2.4-29 15
Epoxide

Surface 152 4 6-29 20
Mathoxychlor Total 261 10 24- 12000 2050

Surface 152 6 24 - 12000 3300
Toxaphene Total 261 62 78 - 2700000 66000

Surface 152 22 78 - 350000 43300
alpha-Chlordane Total 261 4 15 - 9600 2500

Surface 152 1 — 15
gamma- Total 261 6 16 - 14000 2600
Chlordane

Surface 152 4 16 - 66 39
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Table 7
Table 7-2
Summary of Semivolatile Concentrations
HCFSC Site
Number
of Number of Mean
Parameter Soil Class Samples Hits Range (ppb)
Disulfoton®® Total 261 12 60 - 59400
430000
Surface 152 1 — 97
Tributylphoshoro- Total 261 3 750 - 3200
trithioate® 7900
Surface 152 0 — —
Chlorobenzilate® Total 261 0 — —
Surface 152 0 — —

Notes: Only disulfoton of the semivolatile SAS compounds (originally Tentatively Identified Compounds) were
detected in site surface soils.

a One disulfoton sulfone hit (51 ppb) was identified during Phase II-A. This hit occurred as a Tentatively
Identified Compound with estimated (“J” flag) concentration. This hit was not used to compute the
average disulfoton concentration.

b Compound identified in a limited area in immediate vicinity of landfill.
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Table 8
Table7-3
Summary of Soil Volatiles Concentration
HCFSC Site
Parameter Soil Class Number of Samples Number of Hits Range Mean (ppb)
Benzene Total 210 6 3 -1300 223
Surface 151 0 — —
Chloroform Total 210 5 1-11 4
Surface 151 2 2-11 7
Ethylbenzene Total 210 7 3 -4100 1260
Surface 151 0 — —
Methyene Chloride Total 210 80 2 -140 20
Surface 151 39 2-140 30
Toluene Total 210 17 1-120 32
Surface 151 4 1-89 35
Acetone Total 210 119 2 - 13000 320
Surface 151 69 2 - 13000 600
2-Butanone Total 210 31 1-36 12
Surface 151 13 3-32 13
Xylenes Total 210 9 3 - 27000 4250
Surface 151 1 — 3
Carbon Disulfide Total 210 4 12 - 48 30
Surface 151 3 19 - 48 35
Trichloroethylene Total 210 2 24 - 210 117
Surface 151 0 — —
Styrene Total 210 2 — 2
Surface 151 0 — —
1,2-Dichloroethene Total 210 2 2-12 7
Surface 151 1 — 12
Tetrachloroethene Total 210 2 11 - 240 130
Surface 151 2 11 - 240 130
1,2-Dichloropropane Total 210 2 15-75 45
Surface 151 0 — —
Chlorobenzene Total 210 4 5 - 9000 2300
Surfac 151 0 — —




41

Table 9
Table 7-4
Summary of Groundwater Contaminants
HCFSC Site
95% Upper
Mean Confidence
Number Range (ppb) | (ppb) Limit Mean
Parameter CRQL Sampling Data of Hits of Hits of Hits (ppb)?
Aldrin 0.05 October 91 2 0.88-0.23 1.59 0.266
December 91 2 0.66-1.2 0.93
alpha-BHC 0.05 October 91 9 0.11-18 2.78 3.44
December 91 8 0.17-31 6.72
beta-BHC 0.05 October 91 8 0.26 - 26 5.42 3.74
December 91 7 0.19- 26 4.70
delta-BHC 0.05 October 91 7 0.024 - 5.7 1.25 1.06
December 91 6 0.094-1.2 0.62
gamma-BHC 0.05 October 91 7 0.12 - 66 1.47 0.69
December 91 6 0.23-2.2 0.91
4,4-DDT 0.1 October 91 1 — 0.45 0.175
December 91 1 — 1.2
4,4'-DDD 0.1 October 91 3 0.045 - 0.65 0.26 0.24
December 91 1 — 2.10
4,4-DDE 0.1 October 91 2 0.051-2.0 1.03 0.21
December 91 0 — —
Dieldrin 0.1 October 91 9 0.024-34 0.99 1.11
December 91 7 0.23-5.5 2.70
Endosulfan Il 0.1 October 91 1 — 0.62 0.13
December 91 0 — —
Toxaphene® 1.0 October 91 0 — - 8.29
December 91 1 — 36.0
Endrin 0.1 October 91 0 — — 0.081
December 91 1 — 0.3
Endrin Ketone 0.1 October 91 7 0.064 - 18 6.15 2.98
December 91 6 0.17-11 4.15
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Tabl e 9 (conti nued)

Table 7-4
Summary of Groundwater Contaminants
HCFSC Site
95% Upper
Mean Confidence
Number Range (ppb) (ppb) Limit Mean
Parameter CRQL Sampling Date of Hits of Hits of Hits (ppb)?
Endosulfan Sulfate 0.1 October 91 3 0.054 - 0.12 0.08 0.091
December 91 0 — —
Benzene 5.0 October 91 2 5-37 21 5.85
December 91 1 — 35
Disulfoton 5 October 91 0 — — 9.12
December 91 2 3-110 57
TBPT 10 October 91 0 — — 10.7
December 91 1 — 49
Chromium October 91 21 3.9-415 52.4 69.75
December 91 14 10.0 - 298 51.9
Lead October 91 24 0.7-44 8.0 115
December 91 16 1.0-38.2 10.8

Notes:  “—" means no applicable value

All data used in developing this table were derived from groundwater results from the 3rd and 4th Quarter 1991 groundwater
sampling events.

Heptachlor epoxide was identified in one well during Phase II-A of the RI. It was not identified In subsequent sampling phases and
was attributed to a drilling artifact. As a result, heptachlor epoxide Is not evaluated further in the BRA for the groundwater pathway.

a 95% UCL means were computed using the average concentration of each parameter from each well. If the compound or
element was not detected in the sample, one-half of the sample quantitation limit was used to establish the average in the
well for the parameter (per USEPA, RAGS, Volume |, Part A)

b Toxaphene was not originally reported on Form I's for the 3rd Quarter 1991 but was manually computed by the laboratory
quality assurance director. Toxaphene was quantitated from relative Intensities of characteristic chromatogram peaks
(multiple peak pattern). The toxaphene chromatograms did not match the standard peaks with respect to the characteristic
peaks generally used for quentitation. As a result, secondary characteristic peaks were chosen in order to quantify
toxaphene.
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Tabl e 10
Table 7-5
Pesticide (Surface Water/Sediment)
Phase II-A, 1I-B, IlI
NUMBER OF NUMBER OF
PARAMETER MATRIX SAMPLES HITS RANGE(ppb) MEAN(ppb)
alpha - BHC Surface Water 2 0 — —
Sediment
9 1 — 60
beta - BHC Surface Water 2 2 0.57-1.2 1
Sediment
9 2 15-500 257.5
gamma - BHC Surface Water 2 0 — —
Sediment
9 1 — 67
delta - BHC Surface Water 2 1 — 0.28
Sediment
9 0 — —
Aldrin Surface Water 2 0 — —
Sediment
9 1 — 990
Dieldrin Surface Water 2 2 0.41-6.2 35
Sediment
9 1 — 3200
4.4 DDD Surface Water 2 2 0.045-0.23 0.2
Sediment
9 9 18-3400 437
4,4 DDT Surface Water 2 1 — 1.2
Sediment
9 5 14-5700 1207
4,4' DDE Surface Water 2 0 — —
Sediment
9 8 9.8-280 80
Endrin Ketone Surface Water 2 2 0.35-1.4 1
Sediment
9 0 — —
Heptachlor Surface Water 2 0 — —
Sediment
9 1 — 25
Toxaphene Surface Water 2 1 — NOT
Sediment QUANTIFIED
9 2 78-42000 21039
Gamma Surface Water 2 0 — —
Chlordane Sediment
9 2 18-67 425
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anal yses. Many of the contam nants identified during the RI
occurred at Ilow frequency and/or in very |ow concentrations
relative to the practical quantification |limt for each conpound.

The sel ection of contam nants that would be fully eval uated during
t he Baseline Ri sk Assessnent in order to quantify Site risks were
sel ected in accordance with gui dance as contained in the docunent
Ri sk Assessnent Gui dance for Superfund (RAGS), EPA/ 540/ 1-89/002,
12/ 89. The sel ection process included the following criteria: (1)

the chem cal has denonstrated significant toxicity to animal life
in published reports, (2) USEPA health-based nunbers can be
obtained for the chemcal, (3) whether its occurrence is
significant, based on frequency, concentration and exposure
potential, in regard to the total risk posed by the Site. The

rati onal e used for selection of the evaluated contam nants and for
elimnating the other contamnants is provided in the foll ow ng
di scussi ons.

The selected contam nants of concern for the baseline risk
assessnment are shown in Table 4. Pesticides were the primry
hazardous contam nants detected. In addition, a |limted nunber of
sem -vol atile, volatile, and inorganic paraneters were identified
and will be carried through the baseline risk assessnment process
as explained below. Only Contract Laboratory Program (CLP) data
were used for the evaluation of baseline risk at the Hel ena
Chem cal NPL Site.

In soils, DDT (plus DDE and DDD), BHC (all isonmers), toxaphene and
dieldrin were the nost frequently detected and generally were found
in the higher concentrations. Aldrin, endosulfan sulfate, endrin
and endrin ketone were the next nost frequently detected

pesti ci des. Endosul f an, hept achl or, hept achl or epoxi de,
met hoxychl or, and chl ordane were the |east frequently detected.
Di sul foton and tributyl phosphoro-trithioate ( TBPT,

but yl phosphorotrithioate) were al so detected i nfrequently, but were
nonet hel ess eval uated as part of the BRA. Due to the | ow frequency
of detection and the relatively | ow concentrati ons of heptachl or,
hept achl or epoxide and chlordane (both isomers) found in site
soils, these conmpounds were not evaluated as part of the BRA as it
was determ ned that they would not contribute significantly to the
overall risk posed by the site. This approach is consistent with
the process for elimnating conpounds from further consideration
as outlined in RAGS. Endosul fan sulfate and endrin ketone are not
listed in EPA databases which contain Agency reviewed toxicity
data, and as a result the reference doses (RfD s) of their parent
conpounds (endosulfan and endrin, respectively) were used to
conpute the risk posed by these conpounds. This procedure provided
a conservative estimate of risk (or hazard index).

A |arge nunber of inorganic paraneters were detected in soil
sanpl es. No i norgani c contani nati on associated with site activities
was found, however, in soils at a frequency and/or
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concentration sufficient to warrant consi deration as a
cont am nant of concern.

Site-related contam nation was identified in the surface water
sanpl es gathered during the RI. An evaluation of this data
indicates that pesticides are the only hazardous substances
detected at significant concentration and frequency in this
mediumto warrant further consideration. Due to the interm ttent
nature of the surface water on-site, this nmedium was not
considered a significant pathway for direct hunman exposure.

I n groundwater, aldrin, BHC (all isoners), DDT (plus DDE & DDD),
dieldrin, and endrin ketone were detected in the highest
concentration or frequency, and represent the contam nants of
concern from the groundwater perspective. Oher detected
chl ori nat ed pesticide conmpounds included endosulfan I, endrin,
t oxaphene, endosul fan sul fate, and heptachl or epoxide. Wth the
exception of heptachlor epoxide, these conpounds were also
evaluated in the Baseline Risk Assessnment (BRA). Heptachl or
epoxi de was detected in one groundwater sanple during Phase
I1-A. It has not been detected in any other sanple during
subsequent groundwater sanpling events. As a result, heptachl or
epoxi de was not considered a contam nant of concern for the
groundwat er pathway. Heptachlor epoxide was therefore not
eval uated as part of the BRA process. TBPT was al so detected in
one groundwat er sanple during the 3rd Quarter 1991 groundwater
sanpling event. Disulfoton was detected in two groundwater
sanples fromthe 4th Quarter 1991 sanpling event was eval uated
as a contam nant of concern in groundwater. Benzene, |ead, and
chromum were also detected in groundwater sanples. The
frequency of detection and concentration for these paraneters
was generally higher than for the pesticide conpounds and they
were evaluated due to their potential contributions to overall
risk (or hazard index)

Carbon disulfide was not consistently detected between RI
phases. As a result, carbon disulfide results were attributed to
| aboratory artifacts, and were not evaluated further. Although
bi s(2-et hyl hexyl ) pht hal ate (BEHP), acetone, nethyl ene chloride,
and 2-butanone were identified in a significant number of
sanples, they were not evaluated as contam nants of concern.
These conpounds are common exogenous contanmi nants attri butable
to sanpling methods and/or |aboratory artifacts, and are not
related to current or former site operations.

Numer ous pol ynucl ear aromati c hydrocarbons (PAHs) and phenolic
conmpounds were identified in soil and groundwater during R

Phase 11-A. These conpounds were detected at | ow frequenci es and
at concentrations at or near their respective practical
gquantitation limts. Subsequent to Phase I1-A, the senm -volatile

contam nants of concern were limted to tentatively identified
conpounds (TICs) identified during Phase II-A. The TICs were
di sul foton, TBPT, and chlorobenzilate. As a result, the BRA
focused on the TICs and
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Figure 5
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Figure 5 (continued)

Figure 7.3

HCFSC Site Soils

Equations for Calculating Oral and Dermal
Chronic Exposure Levels from

Future Site Residents and Current Site Workers

where: Default Values

C, Chemical Concentretion in soil chemical-specific
EFg Residential exposure frequency 350 days/year
ATy Averaging time (non-carcinogen) 10,950 days

AT¢ Averaging time (carcinogen) 25,550 days
ABS? Absorption factor (unitless) 0.01

CURRENT SITE WORKERS

Non-Carcinogens
Combined Chronic Absorbed Dose =
(IRsoiI-worker X C1 X 106 kg/mg X EFW X Edw)/(BWw X AT NC-worker)) +

((C, x10°® kg/mg x ABS x AF x Sa,, x EF,, x ED,)/(BW,, X AT \caorker))
Carcinogens

Combined Chronic Absorbed Dose =

((leoil-worker X Cs X 10-6 kg/mg X EFW X EDW)/(BWW X ATC-worker)) +

((Cs x 10° kg/mg x ABS x AF x SA, x EF,, x ED,, X ED,)/(BW,, X AT ¢ worcer))

COMBINED SOIL INGESTION AND DERMAL CONTACT PATHWAYS DAILY ABSORBED DOSE

where:

IR soif-worker Worker soil ingestion rate (mg/day)

C, Soil contaminant concentration (mg/kg)

EF, Worker exposure frequency (days/year)

ED, Worker exposure duration (years)

BW,, Worker body weight (kg)

AT ncoworker Worker averaging time-non-carcinogen (days)
AT cworker Worker averaging time-carcinogen (days)
ABS Absorption factor (unitless)

AF Soil to skin adherence factor (mg/cm?)

SA, Skin surface area available for contact (cm?/event)

Default Values

100 mg/day
Chemical-specific
250 days/year

30 years

70 kg

10,950 days
25,550 days
0.01**

2 mg/cm?

2300 cm?/event
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Figure 6
Figure 7.2
Equations For Calculation Of Chronic Exposure
For The Groundwater Pathways?
FUTURE SITE RESIDENTS

Non-Carcinogenic
Chronic Absorbed Dose from Groundwater =

Cu X IR aer X EF X ED/(BW X AT )

Carcinogenic
Chronic Absorbed Dose from Groundwater =

Cu X IRyater X EF X EDI(BW X AT,)

where: Default Values

Cy Groundwater contaminant concentration (mg/liter) Chemical-specific

IR yater Groundwater ingestion rate (1/day) 2 liter/day

EF Groundwater exposure frequency (days/year) 350 days/year

ED Residential exposure duration (years) 30 years

BW Body weight (kg) 70 kg

ATne Averaging time for non-carcinogens (days) 30 years x 365 d/yr = 10,950 days
ATc Averaging time for carcinogens (days) 70 years x 365 d/yr = 25,550 days

a - Default exposure assumptions values referenced from USEPA, RAGS, 12/89 and OSWER Directive #9285.6-03.
Note:  Assume absorbed dose is equivalent to intake/ingested dose.
Cancer Risk = Carcinogenic Chronic Absorbed Dose x Slope Factor

Hazard Index = Non-Carcinogenic Chronic Absorbed Dose/RfD
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el i m nat ed PAHs and phenolic conpounds from further
consi derationon the basis of |ow detection frequency and |ow
concentration.

6. 2 EXPOSURE ASSESSMENT

Contam nated nedia at the Site include surface and subsurface
soil; shallow groundwater; and surface water and sedi nents in
on-Site and adjacent wetlands. Pathways involving air as a
medi um were not considered due to the extensive grass and
vegetative cover at the Site, and the |l ack of positive results
fromair nonitoring for Site-specific contam nants.

Popul ations that could potentially be exposed to Site
contam nants under current exposure conditions are on-Site
wor kers and occasional trespassers. Potential future |land use
exposure scenarios include child and adult residents |living on
the Site, and children and adults living near the Site who m ght
visit or play on the Site.

Based on these potential receptors, three general exposure
pat hways were selected for nunmerical risk quantification:

1. Current exposure of adult non-residents (Site workers and

trespassers) to contamnants in surface soils through
i ncidental ingestion and dernmal contact.

2. Future exposure of on-site adult and child residents to
contam nants in shallow soils through incidental ingestion
and dermal contact.

3. Future exposure of onsite adult and child residents to
contam nants in groundwater through ingestion.

In order to quantify the exposure associated with each pat hway,
vari ous standard procedures were used to determ ne key vari abl es
in the exposure calculations. These variables include the
contam nant level in the medium wusually referred to as the
exposure point concentration; and the amount of the chem cal
taken into the body, or chronic daily intake, which nust be
cal cul ated using a number of assunptions. Since EPA policy is
t hat exposure estinmates nust approxi mate a Reasonabl e Maxi mum
Exposure (RVE) scenario, each of the variables was selected with
t he goal of producing the maxi mnum exposure that coul d reasonably
be expected to occur. Tables 13 and 14 present the exposure
poi nt concentrations cal cul ated for the contam nants of concern
in soils and ground water. It should be noted that the nean
concentrations for each contam nant detected in the “hot spots”
were used as the exposure point concentrations in the RME
eval uati on.

Cal cul ation of average daily intake requires input of numerous
exposure parameters which are usually applicable to a particul ar
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Table 7-13

Exposure Scenario

Groundwater Contaminant Levels (ug/L) Yielding 10 to 10 Upper Bound Risk Levels for Future Site Residents

HCFSC Site
Current
Current 95% Upper Current Concentration (ppb) Required to Obtain
UCL Mean Bound Hazard

Parameter (ppm) Cancer Risk Indices 10 Risk 10° Risk 10 Risk
Aldrin 0.00027 5.4E-5 0.24 — 0.049 0.0049
alpha-BHC 0.0034 2.54E-4 NA 1.35 0.135 0.0135
beta-BHC 0.0037 7.90E-5 NA — 0.47 0.047
delta-BHC 0.0011 NA NA — — —
gamma-BHC 0.00069 1.05E-5 0.063 — 0.66 0.066
DDT 0.00017 7.00E-7 0.0096 — — —
DDD 0.00024 6.75E-7 NA — — —
DDE 0.00021 8.31E-7 NA — — —
Dieldrin 0.0011 2.08E-4 0.61 0.53 0.053 0.0053
Endosulfan Il 0.00013 NA 0.073 — — —
Endrin 0.000081 NA 0.0073 — — 0.0073
Endrin Ketone 0.0030 NA 0.27 — — —
Toxaphene 0.0083 1.07E-4 NA 7.75 0.775 0.078
Endosulfan 0.000091 NA 0.050 — — —
Sulfate
Disulfoton 0.0091 NA 6.25 — — 15

(HI=1)
Benzene 0.0059 1.99E-6 NA — — 2.94
Lead 0.0115 NA 0.23 — — —
Chromium 0.0697 — 8.19E-4 — — —
Notes:

The ensuing reduction in contaminant levels would also reduce the S Hazard Indices to below unity (1).

Groundwater cleanup goals may be calculated by solving the following:

Groundwater Cleanup Goal (ppb) = Risk Level Goal x Current Groundwater Concentration

Current Risk Level
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Table 12
Table 7-12
Soil Contaminant Levels (mg/kg) Yielding 10*to 10*
Upper Bound Risk Levels for Future Resident Exposure Scenarios at the HCFSC Site
Potential Future Site Resident
Il Current Mean Il -
Concentration Current Upper

Contaminant (mg/kg) Bound Risk Level 10* 10° 10°
Aldrin 1.59 5.3E-5 — 0.3 0.03
alpha-BHC 0.53 6.5E-6 — — 0.08
beta-BHC 0.75 2.65E-6 — — 0.28
delta-BHC 0.38 NA NA NA NA
gamma-BHC 0.034 8.68E-8 — — —
DDT 19.2 1.28E-5 - 15 1.5
DDD 6.45 3.04E-6 — — 21
DDE 0.91 6.07E-7 — — —
Dieldrin 2.69 8.45E-5 — 0.32 0.032
Disulfoton 0.097 NA NA NA NA
Endosulfan 1.82 NA NA NA NA
Endosulfan 1.92 NA NA NA NA
Sulfate
Endrin 0.55 NA NA NA NA
Endrin Ketone 0.22 NA NA NA NA
Methoxychlor 3.3 NA NA NA NA
TBPT 0.0 NA NA NA NA
Toxaphene 43.3 9.35E-5 — 4.63 0.463

Notes: No compound presented a hazard index in excess of 1; a linear relationship exists between soil concentration and associated
risk levels, therefore the cleanup objectives for each risk level may be computed by determining the following:

X (Soil Cleanup Goal) = Risk Level Goal x Current Soil Concentration/Current Risk Level
NA No Slope Factor for the compound.

— Currerit contaminant levels in soil do not present a risk in excess of the respective risk levels.
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exposure pathway. The exposure paraneters used for soils are
summari zed in Figure 5. The sane paraneters for ground-water
exposure are shown on Figure 6.

The result of the exposure assessnment is a set of tables show ng
a calcul ated average daily intake value for each chem cal or
conpound, as well as a summary val ue for each exposure pathway.
Tabl es 13 and 14 contain these data and sumrari es.

6.3 TOXICITY ASSESSMENT

In this portion of the Baseline Risk Assessnent, the toxic
effects of contam nants were investigated and evaluated. The
critical variables needed to calculate estimates of risk were
obt ai ned fromthe EPA toxicol ogi cal databases. Critical toxicity
val ues for Helena Chemi cal Site contam nants are presented in
Tabl e 15.

Sl ope factors (SFs) have been devel oped by EPA s Carcinogenic
Assessnment Group for estimating |ifetime cancer risks associ at ed
with exposure to potentiall carcinogenic contam nants of
concern. SFs, which are expressed in terms of (ng/kg-day)-t are
mul tiplied by the estimted i ntake of a potential carcinogen in
order to provide an upper-bound extimte of the excess lifetine
cancer risk associated with exposure at that intake |evel. The
term “upper bound” reflects the conservative estimte of the
risks calculated from the SF. Use of this approach makes
under-estimation of the actual cancer risk highly unlikely.
Slope factors are derived from the results of human
epi dem ol ogi cal studies or chronic animal bioassays; if anim
bi oassays are used, ani mal -t o- hunman extrapol ati on and
uncertainty factors are applied to account for the use of aninal
data to predict effects on humans. The SFs for the carcinogenic
contam nants of concern are contained in Table 15.

Ref erence doses (RfDs) have been devel oped by EPA for use in
indicating the potential for adverse health effects from
exposure to contam nants exhibiting noncarcinogenic effects.
Rf Ds, which are expressed in units of ng/kg-day, are estimates
of Ilifetine daily exposure |levels for humans, including
sensitive individuals or subpopul ations. Estimates intakes of
cont am nants of concern i ngested fromenvironnmental nmedia can be
conpared to the RFD. RfDs are derived from human epi dem ol ogi cal
studi es or animal studies to which uncertainty factors have been
applied, to account for the use of aninmal data to predict
effects on humans. The RfDs for the noncarci nogeni c contan nants
of concern are also contained in Table 15.

Carci nogenic contam nants are classified according to EPA's
wei ght - of -evi dence system This classification schenme is
summari zed bel ow

Group A: Known human carci nogen
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Tabl e 13
Table 7-9
Summary of Risks for Future Site Resident Ingestion of Groundwater?
HCFSC Site
Slope
95% UCL* Factor Reference Dose Upper Bound
Parameter (ppb) (SF)* (RfD)* Cancer Riskf Hazard Index’
Aldrin 0.266 17 0.00003 5.32E-5 0.24
alpha-BHC 3.44 6.3 NA 2.54E-4 NA
beta-BHC 3.74 1.8 NA 7.90E-5 NA
delta-BHC 1.06 NA NA NA NA
gamma-BHC 0.69 13 .0003 1.05E-5 0.063
DDT 0.175 0.34 0.0005 7.00E-7 0.0096
DDD 0.24 0.24 NA 6.75E-7 NA
DDE 0.21 0.34 NA 8.31E-7 NA
Dieldrin 111 16 0.00005 2.08E-4 0.61
Endosulfan II 0.13 NA 0.00005 NA 0.073
Endrin 0.081 NA 0.0003 NA 0.0073
Endrin Ketone 2.98 NA 0.0003¢ NA 0.27
Toxaphene 8.29 11 NA 1.07E-4 NA
Endosulfan Sulfate 0.091 NA 0.00005¢ NA 0.050
Disulfoton 9.12 NA 0.00004 NA 6.25
TBPT 10.7 NA NA NA NA
Benzene 5.85 0.029 NA 1.99E-6 NA
Lead 115 NA 0.0014* NA 0.23
Chromium 69.75 NA 1.0 NA 8.19E-4
Sum of Cancer Risks and Hazard Indices® S Risks = 7.1E-4 SHI=7.80
a - assumes consumption of 2 liters/day of contaminated groundwater (at 95% UCL for each parameter) over
a 70 year period for carcinogens and a 30 year period for non-carcinogens.
b - Figure 7-2 provides the equations used to compute chronic daily intake for establishing risk levels and hazard
indices.
c - 95% Upper Confidence Limits means calculated using detected values for hits and one-half the sample
quantitation limit for non-hits. Data used was derived from the 3rd and 4th Quarter 1991 Groundwater
Sampling Events.
d - RfD for endrin applied to endrin ketone; RfD for endosulfan applied to endosulfan sulfate.
e - The unit risk for lead is calculated from a treatment technology based MCL of 0.015 mg/l. A USEPA
approved RfD for lead has not been established.
f - Hazard Indices have been summed as a conservative estimate of non-carcinogenic risk; generally summation

of Hazard Indices is appropriate only for contaminants having the same target organ effect (for non-
carcinogens).



54

Tabl e 14
Table 7-10
Summary of Risk for Current Adult Workers and Future Site Residents
from Oral and Dermal Exposure to Contaminants in Soil/Sediments
HCFSC Site
Concentration of Future Resident Upper Adult Worker Upper Bound
Contaminant Bound Risk Level® Risk Level’
(mg/kg)? Contaminant (or Hazard Index) (or Hazard Index)
1.59 Aldrin 5.3E-5 1.66E-5
(HI = 0.0243) (HI =0.076)
0.53 alpha-BHC 6.5E-6 2.0E-6
0.75 beta-BHC 2.65E-6 8.3E-7
0.38 delta-BHC NA NA
0.034 gamma-BHC 8.68E-8 2.7E-8
(HI = 0.00052) (HI = 1.6E-4)
19.2 DDT 1.28E-5 4.0E-6
(HI =0.176) (HI = 0.055)
6.45 DDD 3.04E-6 9.5E-7
0.91 DDE 6.07E-7 1.9E-7
2.69 Dieldrin 8.45E-5 2.6E-5
(HI = 0.246) (HI = 0.077)
1.82 Endosulfan (HI =0.167) (HI = 0.052)
1.92 Endosulfan Sulfate (HI =0.176) (HI'=0.055)
0.55 Endrin (HI =0.0084) (HI = 2.6E-3)
0.22 Endrin Ketone (HI = 0.0034) (HI = 1.1E-3)
33 Methoxychlor (HI = 0.003) (HI = 9.4E-4)
43.3 Toxaphene 9.35E-5 2.92E-5
0.097 Disulfoton (HI =0.011) (HI = 0.0035)
0.0 TBPTE NA NA
Sum of Upper Bound Cancer Risk 257 E-4 8.0E-5
Sum of Hazard Indices Sum of HI = .82 Sum of HI = 0.32

Notes:

a  Mean concentration in soil (95% C.L. was not calculated as the data are not normally distributed). The mean
contaminant concentrations in the “hot spots” onsite were assumed to be present over the entire site area. Uniform
exposure to all areas onsite was assumed to provide a conservative estimate of exposure. This approach is consistent
with USEPA, Region IV guidance for establishing RME levels.

b HI (Hazard Index) of > 1 Is a cause for concern. Upper bound risk levels of 10 to 10 are considered on a case-by-

case basis as to their acceptability by the USEPA.

TBPT was not identified in surface sails onsite.

c
NA Not applicable
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Tabl e 15
Table 7-8
Health Based Values for Carcinogene (CPF) and
Noncarcinogene (RfD) and ARARs for
Oral Exposure to Contaminants of Concern at the HCFSC Site
Slope Factor (SF) RfD ARAR
Contaminant (mg/kg/day)’1 (mg/kg/day) (MCL as mg/l)
Chlordane 13 0.00006 0.002
Endrin NA 0.0003 0.002*
Heptachlor 4.5 0.0005 0.0004
Heptachlor Epoxide 9.1 0.000013 0.0002
Disulfoton NA 0.00004 NA
Benzene 0.029 NA 0.005
Aldrin 17 0.00003 NA
a-BHC 6.3 NA NA
3-BHC 1.8 NA NA
gamma-BHC (Lindane) 1.3 0.0003 0.0002
delta-BHC NA NA NA
Dieldrin 16 0.00005 NA
Endosulfan NA 0.00005 NA
DDD 0.24 NA NA
DDE 0.34 NA NA
DDT 0.34 0.0005 NA
Toxaphene 11 NA 0.003
TBPT® NA NA NA
Methoxychlor NA 0.005 0.04
Chlorobenzilate NA 0.02 —
Chromiun NA 1.0 0.1
Lead NA 0.0014* 0.015E
a A proposed MCL of 0.002 mg/I
b No verified risk based criteria exist for TBPT.
c The unit risk for lead is calculated from a treatment technology based MCL of 0.015 mg/l. A USEPA approved RfD for
lead has not been established.
d based on assumption that all chromium is present in the (lll) valence state.
e unit risk computed from MCL
NA Not available or not determined

Slope Factor synonymous to Cancer Potency Factor (CPF)
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Group Bl: Probabl e human carcinogen, based on limted
human epi dem ol ogi cal evi dence.

Group B2: Probabl e human carci nogen, based on inadequate
human epi dem ol ogi cal evidence but sufficient
evi dence of carcinogenicity in animls.

Group C Possi bl e human carcinogen, limted evidence of
carcinogenicity in animals.

Group D: Not classifiable due to insufficient data.

Group E: Not a human carci nogen, based on adequate ani mal

studi es and/ or human epi dem ol ogi cal evi dence.

6.4 RISK CHARACTERI ZATI ON

It should be noted that there is some degree of uncertainty
associated with the calculated nunmerical estimtes of human
health risks generated in the Baseline Ri sk Assessnent. This is
due to the considerable nunber of assunmptions required to
provi de variables in the equations, and the specific sel ections
of each variable from a range of possibilities. The potenti al
risk associated with soils and groundwater exposure was
quantified through the standard risk assessnment scenarios
(Tables 13 and 14)

6.4.1 Ground Water

Ground-wat er ri sk based upon residential drinking water exposure
was evaluated as a potential future risk. Sanples from severa
monitoring wells had at | east one contam nant that exceeded the
current MCL.

Table 13 presents the individual risks associated with each
paranmeter found in ground water along with total carcinogenic
and non-carcinogenic values. The total groundwater risk for
future residents consum ng water fromthe surficial aquifer was
calculated at 7.1 x 104 The summati on of the Hazard | ndices for
the future groundwat er exposure scenari o was cal cul ated at 7. 8.
Toxaphene, dieldrin and al pha-BHC account for 80 percent of the
carcinogenic risk. Disulfoton accounts for 80 percent of the
non-carcinogenic risk. These values indicate that significant
carcinogenic and noncarcinogenic risk my be posed by
consunpti on of contam nated groundwater from a potable water
well located onsite. The assunptions upon which these risk
| evel s were based are conservati ve.

The groundwater risk |levels were conputed using the 95 percent
Upper Confidence Limt of the mean from each well for each
parameter. The 95 percent Upper Confidence Limt was conputed
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using detected values for hits and one-half the sanple
quantitation limt for non-detects, The nean value for each
groundwat er monitoring well (for the 3rd and 4th Quarter 1991
sanpling events) was used. This nore rigorous statistical
approach for conputing the Reasonabl e Maxi num Exposure (RME) was
used due to the greater uncertainty associated wth the
di stribution of contam nants in the groundwater medi um

Under current circunstances, contam nants attributable to the
sSite pose no inmm nent carcinogenic or non-carcinogenic risk to
site workers or area residents through the groundwater exposure
pat hway. The adj acent nunici pal potable water well is screened
in a deeper saturated zone separated by a possible aquitard from
the contam nated aquifer. The nunicipal well has been tested,
and no site constituents have been detected in the potable
source. Residences within the groundwater contam nant plune area
are connected to the nmunicipal water system rendering private
wel I s unnecessary.

In Iight of these factors, future resident exposure through the
groundwat er pathway may be mninzed through control of the
limted shall ow aquifer contam nation. Control would serve to
reduce contamnant Jlevels in the shallow aquifer (wth
concurrent reductions in the future resident groundwater onsite
exposure risk potential), and would prevent mgration of
contam nants to the unaffected deep aqui fer supplying the nearby
muni ci pal well. Surface water is not considered a significant
pat hway for direct human exposure.

6.4.2 Soils

Direct soil exposure poses a pathway of significant reasonable
potential risk (current and future). Upper bound cancer risk and
toxicity hazard index values were calculated for the
contam nants of concern. A summary of these cal cul ated values is
shown in Table 14.

The soil sanples indicated that soils had a w de range of
contam nant levels wth rather defined areas of greater
cont am nant concentration (north and northeast portions of the
Site). The vast mpjority of Site contam nation exists within an
area fromthe north warehouse building onsite to 300 feet north
and nort hwest of this warehouse building. Careful perusal of the
data gathered during the RI reveal approximtely 30% of the
Site's total soil area is contamnated with total pesticide
| evel s greater than 100 ppb.

Volatiles in soils tend to be in these sane areas (warehouse and
old landfill) but only constituted 20-25% of the total area.
Soil contam nant nmean concentrations were conputed using the
"hot spot’ method where only those sanples with detectable
contam nant concentrations were included in the cal cul ations.
The total area
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of the ' hot spots’ enconpasses approxi mately 30 percent of the
entire site area. In order to provide a conservative exposure
estimate, the conputed nmean concentration of each contam nant
(from’ hot spots’) was assuned to exi st over 100 percent of the
site. This approach is consistent with EPA guidance for
est abl i shing reasonabl e maxi rum exposure (RME) |evels.

Thr oughout nost of the year, site sedinents are not subnerged,
and as a result, present the same exposure pathways as site
soi |l s. Sedi nent contam nant concentrations were within the range
observed in site soils. Therefore, no differentiation was nade
bet ween soil and sedinment for risk conputation purposes for the
i ngestion and dernmal contact pathways.

In order to provide a conservative estimate of the potential
risk posed by the direct ingestion and dermal contact soil
exposure pat hways, the follow ng exposure scenari o assunptions
wer e applied.

The potential for direct soil ingestion or dermal contact with
soils is greatest for those soils closest to ground surface. As
a result, the arithnmetic nean was conputed for each constituent
of concern using soil concentrations from sanples collected
wi thin one foot of ground surface. The distribution of pesticide
contam nants indicated that higher concentrations for an area
are generally present at the surface. Only positive results were
used for the calculation of mean contam nant concentrations in
soil. As a result, the nmean values calculated (and used for
cal culation of chronic daily intakes) were biased toward the
hi gher range of all val ues observed for soils. This approach is
consistent with the ’hot spot’ approach discussed in USEPA,
RAGS, 12/ 89.

In addition for purposes of calculating carcinogenic risk (or
hazard index) , it was assumed that the conputed average
cont am nant concentrati ons were present over 100 percent of the
site. It was al so assuned that current site workers and future
site residents would have uniformexposure to all areas onsite.
This assunption is conservative in that current site operations
are restricted to approximtely 25 percent of the site area.
Hi ghly contam nated soils are concentrated north and northeast
of the north warehouse; The current operations area is
restricted to the southern portion of the north warehouse.
Current site workers do not enter other highly contam nated
areas over the course of everyday operations.

The relevant current and potential future soil exposure
scenarios for this site are considered to be adult workers and
future site residents exposed through the conbi ned pat hway of
i ngestion and dernal adsorption of contam nated soil.
Trespassers woul d be expected to spend a m ni mal anmount of tine
on-site conpared to adult workers and therefore should be nore
t han adequately protected based on the occupational risk
cal cul ati ons.

Tabl e 14 summari zes conputed risk values (and hazard i ndices)
for
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the soil direct ingestion and dermal contact exposure pathway.
The conbi ned carci nogenic risk fromsurface soil contam nants is
8.0 x 10°° for current adult workers and 2.57 x 104 for future
site residents. Aldrin, toxaphene, and dieldrin account for the
majority (approximately 85 percent) of the total upper bound
cancer risk for onsite surface soils for both current adult
workers and future site residents. The sum of hazard indices is
|l ess than unity (1) for current adult workers and 1.0 for future
Site residents, using only soil exposure pathways. It is worth
noti ng, however, that the sum of hazard indices is generally
relevant only in instances where the target organ for each
contam nant is the sanme. As a result, the conputed sum of hazard
i ndi ces yi el ds a nor e conservative assessnent of
non-car ci nogeni ¢ ri sk.

The areas directly north and northwest of the northernnost
war ehouse represent the area of concern for nost surface soi
contam nants. It should be noted that each individual surface
soi|l contam nant was assuned to be present over 100 percent of
site surface soils (at the nmean concentration). In reality, each
contam nant is present in a nuch smaller area. The contam nation
di stribution assunptions and the occupati onal exposure duration
assunmptions used in calculating risk are conservative. It should
al so be noted that occupational exposures are intermttent and
not conti nuous. Again, the conservative assunption of continuous
exposure was used.

6.4.3 Surface Water

The surface water identified on-site is intermttent in nature,
and only exists after rainfall associated with storm events.
Standing water is generally isolated to the densely vegetated
area along the north property line. This area is not subject to
recreational use, and site workers do not have occasion to enter
this area during normal site operations. As a result, surface
water is not considered a viable exposure pathway.

6.5 ENVI RONMENTAL (ECO.OG CAL) RI SKS

Surface water and sedi nent sanples were gathered during the RI
from on-Site areas and in drainage pathways |eading from the
Site into | ocal surface water streans. These sanpl es were shown
to be contam nated with Site-specific pesticides at | evels which
present level of risk to environnental receptors. Surface water
sanpl es were contam nated with pesticides at concentration which
exceed ARARs, nanely Federal Anmbient Water Quality Criteria
(AWQC) and State of South Carolina anbi ent standards for surface
wat ers. The AWQC and st ate standards have been established based
upon protection of aquatic |life fromadverse effects of exposure
to toxics, and it is presumabl e that concentrati ons which exceed
these criteria and standards wi |l have



60

an unacceptabl e adverse inpact on environnental receptors.

Sedi ment sanples were also found to be contam nated with Site-
specific pesticides. There are no pronul gated standards or.
criteria for sedinment quality at either the State or Federal
level, so no ARARs exist for sedinment quality. Considerable
research has been conducted, however, on the environnental
effects of exposure to contam nated sedi ments. This research has
been conpiled by the National Oceanographic and Atnospheric
Adm ni stration (NOAA), in the docunent entitled The Potentia
for Biological Effects of Sedi nent-Sorbed Contani nants Tested in
the National Status and Trends Program NOAA Technica
Memor andum NOS OVA 52, August, 1991. The levels of sedinent
contam nation found at this Site exceed the levels cited in this
docunment as being likely to contribute to adverse inpacts to
bi ol ogi cal receptors.

7.0 DESCRI PTI ON OF REMEDI AL ALTERNATI VES

The Feasibility Study (FS) considered a wi de variety of general
response actions and technologies for remediating soil and
groundwat er. Based on the FS, Baseline Risk Assessnent, and
Applicable or Relevant and Appropriate Requirenments (ARARs) ,
the remedial action objectives (RAGCs) Ilisted below were
established for the Site. Alternatives were devel oped with the
goal of attaining these objectives:

G oundwater - EPA Dbelieves that active renediation of
groundwat er (such as a groundwater punp and treat system in the
Barnwel | formation underlying the Site is a practicable and
appropri ate response. The Barnwel |l Formation is classified under
the EPA Guidelines for G ound-Water Classification as a Class
1 B ground water, ie., a potential source of potable water
supply. These ground waters also are classified as Class GB
waters of the State. The contam nation at the Site has resulted
in inmpairnment of the ground-water resource as a potential
dri nki ng water source due to unacceptable risks to human health.
In addition, the l|ikelihood of a hydraulic connection between
the Barnwel l Formation and the underlying MBean/ Santee
Formati on exists; the nearby nunicipal supply well draws water
fromthe McBean/ Santee Formation. In order to prevent mgration
fromthe existing contam nant plune into the underlying drinking
wat er supply aquifer, ground-water extraction is warranted.

The remedi al action objective for contam nated ground water is
to restore the affected aquifer to a condition that renders it
suitable for use as a potable water supply. Criteria based upon
protection of human health via drinking water exposure for site-
specific contam nants of concern are listed in Table 6. These
criteria constitute the renedial goals for ground water at the
Hel ena Site.
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G ven the likelihood of a hydraulic connection between the
Barnwel | and the McBean/ Santee formations, and the inconcl usive
nature of the punp test conducted as part of the RI, EPA
anticipates that effective inplenmentation of the ground-water

remedi ation at this Site will include another punp test. The
pur pose of such a punp test will be to determ ne the degree of
i nterconnection between the formations nentioned above. The
exact nmeans by which this punp test will be conducted will be

determ ned during remedi al design activities.

Surface and Subsurface Soils - Soils on the Site, both at the
ground surface and at depths grater than one foot, are
contam nated at | evel s which exceed criteria protective of human
heal th under an exposure scenario which assumes unrestricted
| and use, including residential developnent, and which exceed
concentrations that are likely to continue to | each contanm nants
to ground water. The overall renediai action objective for the
surface and subsurface soils is to renmove and renediate
contam nated soils to such a degree that both ground-water
quality (in <conjunction wth ground-water extraction and
treatment) and human health are protected. The RI identified
soil remediation goals for both of these purposes. Table 7
presents a conparison of these renmedial goals as devel oped in
the RI. EPA review of the remedi al goals devel oped in the RI for
the protection of ground water revealed, however, that the
technical basis for these goals was inadequate. EPA therefore
conducted an i ndependent analysis of soil contam nation |evels
and has determ ned that a soil renedi ation goal of 50 ppmtotal
pesticides is protective of human health and the environnment,
and will result in the renpoval of 90% of the total pesticide
mass that exists at the site.

The evaluation performed by EPA was based upon contam nant
di stribution data provided in the RI. EPA used this contani nant
distribution data to cal cul ate the contam nant mass associ at ed
with the soils at the Site as it is related to contam nant
concentrations. Contam nants mgrating from a relatively
concentrated source area via soils or ground water tend to be
| ogarithm cally distributed. By determ ning the concentration at
which the bulk of contamnant mss wll be renoved and
optimzing this concentration with relation to the volume of
soil requiring treatnment (i.e., by avoiding a situation whereby
the |l aw of dimnishing returns is created), the appropriate soil
remedi ati on goal can be esti nmated.

The proposed renedial action would then consist of treating the
soils by a conbi nati on of bi or emedi ati on and
hydr ol yti c/ photol ytic dechlorination (HPD), and replacenent of
the treated soils in the on-site excavations, followed by
covering the backfilled nmaterial with one foot of clean soils.
The performance standards for treatnment of the soils would
satisfy the Land Di sposal Restrictions (LDRs) found in 40 CFR
Part 268, pronulgated under the authority of the Resource
Conservation and Recovery Act (RCRA). This proposal
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is based partly upon the concept that ground-water quality can
be protected by treatnment of soils in these source areas in
conmbi nation with extraction and treatnment of contam nated ground
wat er. The renoval and treatnent of soils in the source areas is
also protective of human health via direct contact and
i nci dental ingestion.

Wet | ands and Contam nated Sedinents - The placenment of fill
material in jurisdictional wetlands, and the contam nation of
the sedinments in the wetlands that resulted fromthis placenent,
have resulted in an unacceptable | evel of risk to environnmental
receptors. The renedial action objective for the fill and the
contam nated sedinents is to mtigate for the inpacts that have
resulted in these unacceptable levels of risk to environnental

receptors. Mtigation will conmply with the requirenments of
Section 404 of the Clean Water Act, and specific mtigative
measures will be determ ned in accordance with the criteria and

gui del i nes established under Section 404 (b) (1) of that Act.
These regulations are relevant and appropriate to the
circunstances of the release of contam nants from the | andfil
pl aced in jurisdictional wetl ands.

The following section provides a summary of the six (6)
alternatives developed in the FS Report to address the
contam nation of soils, sedinents and ground water at the Hel ena
Chemcal NPL Site. The primary objective of the FS was to
determ ne and evaluate alternatives for the appropriate extent
of renmedial action to prevent or mtigate the mgration or the
rel ease or threatened rel ease of hazardous substances from the
Site. Wth the exception of the No-Action alternative, al
alternatives include the same provision for extraction
treatment and proper disposal of contam nated ground water.
Li kewi se, all alternatives with the exception of No Action have
the sane provision for mtigation of the adverse effects
associated with pesticide contam nation in the wetl ands adj acent
to the Site. Wiile wetlands mtigation is not discussed in the
FS as a conponent of any of the alternatives, EPA has determ ned
t hat unacceptable |l evels of risk to environnmental receptors have
resulted from the release of site-specific contam nants into
jurisdictional wetlands. Mtigation for these rel eases has been
determ ned to be rel evant and appropriate to the circunstances
of the release under the criteria for such determ nations
contained in the NCP. Alternatives 2 through 6 (Alternative 1
bei ng the No-Action alternative) differ only in the technol ogi es
to be applied for the renediati on of contam nated soils.

The following descriptions of renedial alternatives are
summari es of nore conplete descriptions found in the FS report.
The FS report contains a nore detailed evaluation of each
alternative and is available for review in the Adm nistrative
Record for the Site. Al costs are based upon capital costs plus
the present worth of annual operation and mai nt enance costs.



63

7.1 ALTERNATIVE 1 - NO ACTI ON

By statute, EPA is required to evaluate a “No Action”
alternative to serve as a basis against which other alternatives
can be conpared. Under the No Action Alternative, no renedi al
response would be performed on any of the nedia of concern
(surface soil, ground water or sedinents) at the Site. This
al ternative does not reduce the risk cal cul ated by the Baseline
Ri sk Assessnent. The No Action Alternative results in an excess
cancer risk of 8.0 X 10°° and a Hazard I ndex for non-carcinogenic
effects of 0.3 for current |and use exposure scenarios, and an
excess cancer risk of 2.6 X 104 and a Hazard Index for
non-carci nogenic effects of 8.6 for potential future |and use
scenari os.

The estimated present worth cost for the no-action alternative
is $480,000. This cost is for nonitoring of ground water and
soils for thirty years.

7.2 ALTERNATIVE 2 - DEMOLI SH FORMULATI ON BUI LDI NGS; CONSOL| DATE
CONTAM NATED SO LS AND DEBRIS I N ONSI TE LANDFI LL; GROUND- WATER
EXTRACTI ON, TREATMENT AND DI SPOSAL; AND WETLANDS M TI GATI ON

All alternatives, excluding No Action, include ground-water
contai nnent by means of extraction, treatnment and appropriate
di sposal. The installation of ground-water extraction wells wll
prevent the mi gration of contam nants beyond the present extent
of the contam nant plune, and will over tine renpbve contam nants
from the ground water |lying beneath the Site. At present, the
extent of contam nated ground water is confined to the shallow
aqui fer (the Barnwell Formation) and does not appear to extend
|aterally to off-site areas.

Extracted ground water will be treated to criteria appropriate
for the final neans of disposal. At present, it is planned that
the extracted ground water will be treated and di scharged to the
| ocal sanitary sewer system also known as a POTW Pretreatnment
requirenments will be set by the owner/operator of that sanitary
sewer systemin order to insure that the discharge pernmt for
the system will not be violated. It is possible, based upon
Initial estimtes of ground-water quality, that no pretreatnent
will be necessary; for the purposes of prelimnary cost
estimtes, however, it is assuned that sonme degree of
pretreatnment for extracted ground water will be required. The
actual technologies to be enployed will be based upon the
pretreatnment criteria established by the owner/operator of the
POTW

Extraction of contam nated ground water will continue until the
ground-wat er renedi ati on goals are net throughout the extent of
the plume. Should it prove to be technically inpracticable to
achi eve these renmedi al goals, EPA will anend the ROD to refl ect
any changes in renediation criteria.
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All alternatives, with the exception of No-Action, also include
the denmpblition of on-site buildings as necessary to renopve
contam nated soil for treatnent. Testing of the denolished
buil dings will be conducted during renedial design in order to
determ ne the appropriate nmethods of disposal for denolition
debris. It is likely that the demolition debris wll not be
significantly contam nated, so that no special handling will be
required, allowng disposal of the denolition debris as
non- hazardous solid waste.

Al | alternatives, wth the exception of the No-Action
Alternative, also include, mtigation for contam nated soils and
sediments in the wetland areas adjacent to the Site and
downstream can be acconplished in a nunber of ways under the
regul ati ons, guidelines and criteria established under Section
404 (b) (1) of the Clean Water Act, which is an ARAR for the
remedi al action at this Site. The exact formof mtigation that
will satisfy the requirenments of this RODw Il also conformwth
t he Menorandum of Agreenent (MOA) between the Corps of Engineers
and EPA which took effect on February 7, 1990. This MOA is a
criterion “to be considered” in the determ nation of renedi al

actions for the Site. Renoval of the fill placed in the affected
wet | ands, acconpani ed by renoval of the contam nation that has
resulted fromtransport of toxic materials fromthat fill, is

one potential nethod. Another would be the restoration of
degraded wet| ands at some off-site | ocation. Another possibility
is the acquisition of unaffected wetlands that are currently
t hreatened by devel opnment or other destructive activities and
pl aci ng those wetland areas in a protected status. A nunber of

factors will be used to determ ne the nost cost-effective and
environnentally sound manner in which conpliance with the
mtigation guidelines will be achieved.

Alternative 2 calls for the denolition of the former fornul ation
buildings on the Site, excavation of contam nated soils and
di sposal of contam nated soil in an on-site landfill constructed
especially for this purpose. All soils exceeding 50 ppmtota

pestici des would be placed in the landfill. The landfill woul d
be constructed to nmeet all applicable technical requirenents
regardi ng design of such landfills, including top and bottom
liners to prevent infiltration of rainfall and also to prevent
any further contam nation of ground water. Long-termnai nt enance
of the landfill would be required as part of the inplenmentation
of this alternative.

The estimated cost for this alternative is $5.5 mlli on.

7.3 ALTERNATIVE 3 - DEMOLI SH FORMULATI ON BUI LDI NGS, EXCAVATI ON
AND ON-SITE BIOOG CAL  TREATMENT OF CONTAM NATED SO LS
GROUND- WATER EXTRACTI ON, TREATMENT AND DI SPOSAL, AND WETLANDS
M TI GATI ON

The ground water and wetl ands portions of this alternative are
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identical to those described under Alternative 2. They wll
consi st of ground-water extraction, treatnment and disposa
(preferably in the local sanitary sewer), and mtigation of
wet | ands i nmpacts. Denolition of Site buildings will also be as
descri bed under Alternative 2.

Under this alternative, contam nated soils containing greater
t han 50 ppm total pesticides would be treated on-site by neans
of bi ol ogical degradation. Biological degradation would take
pl ace in treatnment cells constructed on-site that would be |ined
to prevent any leaching of contamnants to ground waters
underlying the Site.

Bi ol ogical treatnment cells would consist of lined pits into
whi ch the contam nated soils would be placed. Once placed into
the cells, noisture content, tenperature and nutrient |evels
would be adjusted and nmintained to maximze the rate of
bi ol ogi cal activity. Both aerobic and anaerobic conditions are
envisioned in order to maximze the effect of biological
degradation. Anticipated treatnment would consist of anaerobic
treatnment, particularly for soils contamnated wth DDT
foll owed by aerobic treatnent. Sonme of the Site soils may
requi re aerobic treatnment al one.

Treatability studies would be conducted to determne if this
alternative can achieve the renedi al goals, but prelinm nary data
indicate that significant reductions in concentration of many
site-specific contam nants can be achieved by biological
degradati on. Once soils are treated to the renedi al goals, they
woul d be replaced in the on-site excavations from which they
were renmoved The performance standard for treatnment would be
based upon the LDRs for site-specific contam nants.

The estimted cost for this alternative is $8.0 mllion

7.4 ALTERNATIVE 4 - DEMOLITION OF FORMULATION BUI LDI NGS

EXCAVATI ON AND HYDROLYTI C/ PHOTOLYTI C DECHL ORI NATI ON OF
CONTAM NATED SO LS, GROUND- WATER EXTRACTI ON, TREATMENT &
DI SPOSAL, AND WETLANDS M TI GATI ON

The ground water and wetl ands portions of this alternative are
identical to those described under Alternative 2. They wll
consi st of ground-water extraction, treatnent and disposal
(preferably in the local sanitary sewer), and mtigation of
wet | ands i npacts. Demplition of Site buildings will also be as
descri bed under Alternative 2.

Under this alternative, contam nated soils containing greater
than 50 ppmtotal pesticides fromthe Site would be treated by
means of hydrolytic/photolytic dechlorination (HPD) of the
pesticide contamnants. This process would be inplenented at
Hel ena Chem cal by mxing contam nated soils with chem cal
reagents and exposi ng
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themto heat and ultraviolet (UV) radiation. The m xi ng process
is necessary to distribute the reagents (usually hydrated Ii ne,
possi bly suppl emented by sodi um hydroxi de) throughout the mass
of contam nated material. The nm xed material/reagent mass is
then placed in thin layers in cells simlar to those proposed
for biological treatment in order for the soils to be exposed to
heat and UV energy from the sun. The soil nmass would al so be
kept nmoist in order to enhance bi odegradati on of any organi c end
products resulting fromthe hydrol ytic/photol ytic dechlorination
process. Sails would be periodically "turned over"” to maxim ze
contam nant exposure to UV radiation. The performance standard
for the treatment process would be the LDRs for site-specific
contam nants

Treatability studies would also be required to determne if this
technology would be capable of achieving the required
performance standards.

The estimated cost for this alternative is $7.2 mllion.

7.5 ALTERNATIVE 5 - DEMOLI SH FORMULATI ON BUI LDI NGS, EXCAVATI ON
HYDROLYTI C/ PHOTOLYTI C DECHL ORI NATI ON AND BI OLOG CAL TREATMENT OF
SO LS ON-SI TE, GROUND- WATER EXTRACTI ON, TREATMENT AND DI SPOSAL,
AND WETLANDS M TI GATI ON

This is the preferred alternative for renedi ati on of the Hel ena
Site.

The ground water and wetl ands portions of this alternative are
identical to those described under Alternative 2. They wl|
consi st of ground-water extraction, treatnent and disposal
(preferably in the local sanitary sewer), and mtigation of
wet | ands i npacts. Denolition of Site buildings will also be as
descri bed under Alternative 2.

Under this alternative, the two technol ogies discussed under
Alternatives 3 and 4 above would be conbined in order to take
advantage of the particular benefits of each. Past studies and
experience with biological treatnment have indicated that
bi ol ogical treatment alone is effective for nmany of the
site-related soil contam nants at Helena (notably DDT and its

met abolites), Biological treatnment alone, however, is Iless
effective for toxaphene, which is another Site contam nant found
in significant concentrations, i kew se contri buting

significantly to the risk associated with Site exposure. HPD, on
the other hand, has been shown in pilot-scale studies to be
effective in the destruction of toxaphene. The two technol ogi es
woul d be combined in a treatnent-train node, with HPD treat ment
foll owed by biological treatnment. In addition to biological
treatment of site-specific contam nants other than toxaphene,
the second step of the treatnment train would also serve to
further degrade the breakdown products produced by the initial
HPD st ep.
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O herwi se, the treatnment processes would be as described under
Alternatives 3 and 4, above. The soil renmediation goal would
remain at 50 ppmtotal pesticides, and the treatnent performance
standard would be based upon the LDRs for site-specific
contam nants. The estimated cost for this alternative is $3.9
mllion.

7.6 ALTERNATIVE 6 - DEMOLI SH FORMULATI ON BUI LDI NGS, EXCAVATI ON
AND LOW TEMPERATURE THERMAL DESORPTION OF SO LS ON-SITE,
GROUND- WATER EXTRACTI ON, TREATMENT AND DI SPOSAL, AND WETLANDS
M T1 GATI ON

The ground water and wetl ands portions of this alternative are
identical to those described under Alternative, 2. They wll
consi st of ground-water extraction, treatnent and disposal
(preferably in the local sanitary sewer), and nmitigation of
wet | ands i npacts. Denolition of Site buildings will also be as
descri bed under Alternative 2.

Under this alternative, contam nated soils exceeding 50 ppm
total pesticides fromthe Site would be treated on-site by neans
of low tenperature thermal. desorption (LTTD). This process
i nvol ves processi ng contam nated soils through a rotary dryer or
kiln. The soil mass is heated to a tenperature level that is
sufficient to drive the contam nants off of the soil matrix, but
not high enough to actually incinerate or destroy the

contam nants. soil contam nants are volatilized fromthe solids
and purged from the kiln or dryer by nmeans of an inert purge
gas. After the purge gas |eaves the desorption unit, it is

treated by an off-gas treatnent system that prevents the soi
contam nants from being released into the environnment. Typica
air pollution control equipnment (such as cyclonic precipitators
and baghouses) are also used to protect air quality during
operation of desorption units.

LTTD typically concentrates the Site contam nants into a | ow
vol une, highly concentrated waste stream that nust in turn be
di sposed of in a manner that conplies with all environmenta
regul ati ons. This residual waste stream would be disposed of
either by incineration or by transport to an approved waste
di sposal facility.

Nunmer ous vendors for this type of treatnent system exist, and
EPA has experienced good success wth its use on soils
contam nated wth ©pesticides at other Superfund sites.
Treatability studies would |ikew se be necessary in order to
assess the suitability of this technol ogy for application at the
Hel ena Chemical Site. The performance standard for this
treatnent system would |ikewi se be the LDRs for site specific
cont am nants.

The estimated cost for this alternative is $4.4 mlli on.
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8.0 SUMVARY OF COMPARATI VE ANALYSI S OF ALTERNATI VES

The alternatives for Site renediation were eval uated based on
the nine criteria set forth in the NCP (40 CFR § 300.430(e)(9)).
In the sections which follow, brief summries of how the
alternatives were judged against these criteria are presented.

8.1 CRITERIA FOR COVPARATI VE ANALYSI S

8.1.1 Threshold Criteria

Two threshold criteria nust be achieved by a renedial
alternative before it can be sel ected.

1. Overall protection of human health and the environnment
addresses whether the alternative will adequately protect human
health and the environnent from the risks posed by the Site.
| ncl uded in judgenment by this criterion is an assessnment of how
and whether the risks will be properly elimnated, reduced, or
controlled through treatnent, engineering controls, and/or
institutional controls.

2. Conpliance with applicable or relevant and appropriate
requi rements (ARARs) addresses whether an alternative will neet
all of the requirenents of Federal and State environnmental |aws
and regulations, as well as other laws, and/or justifies a
wai ver from an ARAR. The specific ARARs which will govern the
selected renmedy are listed and described in Section 9.0,
Sel ect ed Renedy.

8.1.2 Primary Bal ancing Criteria

Five criteria were used to weigh the strengths and weaknesses
anong alternatives, and to develop the decision to select one of
the alternatives. Assum ng satisfaction of the threshold
criteria, these are the main considerations in selecting an
alternative as the renedy.

1. Long termeffectiveness and permanence refers to the ability
of the alternative to maintain reliable protection of human
heal th and the environnment over tinme, once the renedi ati on goal s
have been net.

2. Reduction of toxicity, nobility, or volune addresses the
anticipated performance of the treatnment technol ogies that an
alternative may enploy. The 1986 anmendnent to CERCLA, the
Superfund Anmendnments and Reauthorization Act (SARA), directs
t hat, when possi ble, EPA should choose a treatnent process that
permanently reduces the | evel of toxicity of site contam nants,
elimnates or reduces their mgration away fromthe site, and/or
reduces their volunme on a site.
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3. Short-termeffectiveness refers to the length of tinme needed
to achi eve protection, and the potential for adverse effects to
human health or the environnment posed by inplenentation of the
remedy, until the renediation goals are achieved.

4. |l nplenentability considers the technical and adm nistrative
feasibility of an alternative, including the availability of
mat eri al s and services necessary for inplenentation.

5. Cost includes both the capital (investnment) costs to
i npl ement an alternative, plus the long-term O&M expenditures
applied over a projected period of operation.

8.1.3 Modifying Criteria

State acceptance and community acceptance are two additional
criteria that are considered in selecting a renmedy, once public
conmment has been received on the Proposed Pl an.

1. State acceptance: The State of South Carolina concurs with
this remedy.

2. Community acceptance was indicated by the verbal comments
received at the Helena Chemi cal NPL Site Proposed Plan public
nmeeting held on May 27, 1993. The public coment period opened
on May 18, 1993, and closed on June 17, 1993.

Witten comments received concerning the Helena Chem cal NPL
Site, and those comments expressed at the public nmeeting, are
addressed in the Responsiveness Sunmmary attached as Appendi x A
to this ROD

8.2 COMPARI SON OF ALTERNATI VES

Al alternatives, except Alternative 1, provide adequate
protection of human health and the environnment. Al |
alternatives, again with the exception of Alternative 1, achieve
all identified ARARs. Wth respect to short-term effectiveness

and inplenentability, Alternatives 2-6 are all are conparable.
Tr eat nent Al ternatives 3 t hr ough 6 achi eve overal |
protectiveness and risk reduction by permanently treating the
waste and using the treated materials to prevent contact wth
less affected soils beneath the treatnent areas. Landfill
Alternative 2 achieves simlar risk reductions, but does not
satisfy the statutory preference for reducing the toxicity and
vol une of the waste, although the nobility of Site contam nants
would be greatly reduced. Therefore, Alternatives 3-6 are
preferable to Alternative 2.

Neither Alternative 3 nor Alternative 4 (biological treatnent
al one or HPD al one) has been shown to be fully effective for the
entire range of pesticide contam nants found at the Site. The
| ong-term
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effecti veness of Alternatives 3 and 4 is therefore | ess assured
than that for Alternatives 5 and 6. Alternative 6, treatnent of
soils by LTTD, would make use of a proven treatnment technol ogy
t hat coul d reasonably be expected to achieve the renmedi al goals
specified in this ROD. Prelimnary studies regarding the
proposed technol ogy described under Alternative 5 (conbining
bi ol ogi cal treatnment with HPD) indicate that renmedial goals for
all Site contamnants are |likely to be achievabl e.

Alternatives 5 and 6, therefore, are those that best neet the
statutory preference for permanent solutions that reduce the
toxicity, nmobility and volume of waste materials while using
technol ogies that can reasonably be expected to achieve the
remedi al goals determ ned to be protective of human health and
the environnment, and to achieve ARARs. They also fulfill the
other criteria regarding | ong- and short-termeffectiveness and
i npl ementability. The projected cost for Alternative. 5 is
significantly less than that for Alternative 6. Gven that
Alternative 5 can be inplenented at significantly |l ess cost than
could Alternative 6, Alternative 5is the preferred alternative.

EPA recogni zes, however, that the preferred renmedy includes a
soil treatnent technol ogy (HPD/ bi ol ogical treatnent) that is an
i nnovati ve technol ogy that has not been denonstrated capabl e of
achi eving performance standards specified in Section 9, below
EPA therefore will retain Alternative 6 as a contingency renedy
to be inplenented should treatability studi es of HPD/ bi ol ogi cal
treatment prove that this technology is incapable of achieving
the performance standards for this Site. The only difference
between Alternative 5 and Alternative 6 is the soil treatnment
technol ogy to, be enployed. Alternative 6 contains |ow
tenperature thermal desorption (LTTD) as the soil treatnent
t echnol ogy.

9.0 THE SELECTED REMEDY

Based upon consi deration of the requirenments of CERCLA, the NCP,
the detailed analysis of alternatives and public and state
comments, EPA has selected a renedy that includes source
control, ground-water renediation, and nmitigation for wetlands
impacts for this Site. At the conpletion of this renmedy, the
residual risk associated with this Site will fall within the
accept abl e range mandated by CERCLA and the NCP of 106 to 104
which is determned to be protective of human health. The
unacceptabl e | evel of risk posed to environnmental receptors will
al so be adequately addressed. The total present worth cost of
the selected renedy, Alternative 5, is estimted at $3.9
mllion.
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9.1 DESCRI PTI ON OF SELECTED REMEDY

9.1.1. Source Control

Source control wll address the contam nated soils and waste
materials at the Site. Source control shall include excavation
of contam nated soils and waste materials, on-Site treatnent by
means of conbi ned hydrol ytic/photolytic dechl orination (HPD) and
bi ol ogi cal degradation, and placenent of the treated soils and
waste materials back into on-Site excavations. The treated soils
will then be covered by a m ni numof one foot of clean backfill.

The mjor conponents of source control to be inplenented
i ncl ude:

9.1.1.1. Excavation

Excavation of materials contam nated with greater than 50 ppm of
total pesticides at the Site. Excavation will be limted to the
uppernost three feet of soils at the Site in order to prevent
creation of a preferential flow path for infiltration of rain
water into the shall ow aquifer.

9.1.1.2. Treatnent of Excavated Soils

Treatment of all excavated materials by neans of a combination
of hydrol yti c/ photol ytic dechl ori nati on and bi ol ogi cal
degr adati on.

Cont am nated soils and waste nmaterials containing greater than
50 ppmtotal pesticides fromthe Site would be treated by neans
of hydrol ytic/photolytic dechlorination (HPD) of the pesticide
contam nants. This process would be inplemented at Helena
Chem cal by m xi ng contam nated soils with chem cal reagents and
exposing themto heat and ultraviolet (UV) radiation. The m xi ng
process is necessary to distribute the reagents (usually
hydrated |inme, possibly supplenmented by sodium hydroxide)
t hroughout the mass of contamnated material. The m xed
mat erial /reagent mass is then placed in thin layers in cells
simlar to those proposed for biological treatnment in order for
the soils to be exposed to heat and UV energy fromthe sun. The
soil mss would also be kept nmoist in order to enhance
bi odegradati on of any organic end products resulting fromthe
hydrol ytic/ photol ytic dechlorination process. Soils would be
periodically "turned over” to maxim ze contam nant exposure to
UV radi ation.

Contam nated soils containing greater than 50 ppm total
pesticides would al so be treated on-site by means of bi ol ogi cal
degradati on subsequent to the HPD process steps. Biological
degradati on would take place in treatnment cells constructed
on-site that wuld be lined to prevent any |I|eaching of
contam nants to ground waters underlying the Site. Treatability
studi es woul d be conducted to determne if this alternative can
achi eve the renedi al goals, but
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prelimnary data indicate that significant reductions in
concentration of many site-specific contam nants can be achi eved
by biological degradation. Once soils are treated to the
remedial goals, they wuld be replaced in the on-site
excavations from which they were renoved, and covered by a
m ni nrum of one foot of clean fill. The performance standard for
the conbi ned treatnment process woul d be based upon the LDRs for
Site-specific contam nants.

Bi ol ogical treatnment cells would consist of lined pits into
whi ch the contam nated soils would be placed. Once placed into
the cells, noisture content, tenperature and nutrient |evels
would be adjusted and nmmintained to maximze the rate of
bi ol ogi cal activity. Both aerobic and anaerobic conditions are
envisioned in order to maximze the effect of biological
degradation. Anticipated treatnent would consist of anaerobic
treatment, particularly for soils contamnated wth DDT
foll owed by aerobic treatnment. Sone of the Site soils may
require aerobic treatnment al one.

The final elenment of the source control portion of the overall
remedy will be to grade the Site and construct any structures or
appurtenances necessary so that the Site conplies with all
regul ati ons regarding storm water run off from industrial
facilities. This wll prevent any further non-point source
contribution from future Site activities to contam nation in
adj acent waters of the United States.

9.1.2. Ground Water Renedi ati on

Gr oundwat er remedi ation will addr ess t he cont am nat ed
groundwater at the Site. Goundwater remediation wll include
extraction of contam nated groundwater, treatnment, and di scharge
to the local Publicly Owmed Treatnent Wrks (POTW.

The major conponents of groundwater renmediation to be
i npl enent ed i ncl ude:

Extraction fromthe surficial aquifer by nmeans of punping well
ana treatnment by standard treatnent technologies general
avai l able to achieve pre-treatnent requirements inposed by th
POTW and

S
y
e

Di scharge of treated water to the nearest access point into the
sanitary sewer collection system serving the |ocal POTW

The installation of ground-water extraction wells will prevent
the mgration of contam nants beyond the present extent of the
contam nant plume, and will over tinme renove contam nants from
the ground water lying beneath the Site. At present, the extent
of contam nated ground water is confined to the shall ow aquifer
(the Barnwell Formation) and does not appear to extend to any
significant degree laterally to off-site. areas, although one
wel |
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| ocated off the Site property (MM18) was contam nated during
the RI.

Extracted ground water will be treated to criteria appropriate
for the final neans of disposal. At present, it is planned that
the extracted ground water will be treated and di scharged to the
| ocal sanitary sewer system also known as a POTW Pretreatnent
requirenments will be set by the owner/operator of that sanitary
sewer systemin order to insure that the discharge permt for
the system will not be violated. It is possible, based upon
initial estimtes of ground-water quality, that no pretreatnment
will be necessary; for the purposes of prelimnary cost
estimtes, however, it is assuned that sone degree of
pretreatnment for extracted ground water will be required. The
actual technologies to be enployed will be based upon the
pretreatment criteria established by the owner/operator of the
POTW

Extraction of contam nated ground water will continue until the
ground-wat er renedi ati on goals are net throughout the extent of
the plume. Should it prove to be technically inpracticable to
achi eve these remedi al goals, EPA will anmend the ROD to refl ect
any changes in renmediation criteria.

9.1.3 Wetlands M tigation

Mtigation for contam nated soils and sedinents in the wetl and
areas adjacent to the Site and downstream can be acconplished in
a nunber of ways under the regul ations, guidelines, and criteria
est abli shed under Section 404(b) (1) of the Clean Water Act,
which is an ARAR for the renmedial action at this Site. These
guidelines and criteria include the MOA between EPA and the
Cor ps of Engi neers, effective date February 7, 1990, concerning

the determ nation of mtigation. Renoval of the fill placed in
the affected wetlands, acconpanied by renoval of t he
contam nation that has resulted from transport of toxic
materials fromthat fill, is one potential nethod. Another woul d

be the restoration of degraded wetlands at sone off-site
| ocation. Another possibility is the acquisition of unaffected
wet | ands that are currently threatened by devel opnent or other
destructive activities and placing those wetland areas in a

protected status. A nunber of factors will be used to determ ne
the nost cost-effective and environnmentally sound manner in
which conpliance with the mtigation guidelines wll be
achi eved.

The exact form of mtigation for the effects of contam nated
sediments will be based in part upon the consideration that,
al though the sedinments are contam nated to a level that is
expected to adversely inpact flora and fauna normally found in
such a habitat, and that therefore pose an unacceptable | evel of
risk to environnmental receptors, the habitat function has not
been conpletely destroyed. In addition, other valuable wetland
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functions remain intact and could conceivably be physically
destroyed by an active removal of contam nated sedinments.
Physical reconstruction of wetland areas damaged by such
physi cal disruptions is theoretically possible, but EPA s
experience with reconstructed wetlands as part of regulatory
actions taken under the authority of Section 404 of the Clean
Water Act has been that limted success can be expected from
such projects. Also, reasonable estimates of the time required
to achieve full restoration of the existing wetlands under this
approach may be simlar to that required for natural attenuation

and bi odegr adati on of Site-rel ated cont am nati on to
insignificant concentrations. Finally, it is possible that other
sources of pesticide contam nation exist that wll not be

addressed as part of the renedy for the Helena Chem cal Site,
since those sources are not related to the Site or activities
that took place at the Site. Even should a successfu

reconstruction of contam nated wetlands be achieved, it is
possi ble that these other sources would re-contanm nate the
wetl and areas adjacent to the Helena Site, rendering the
reconstruction ineffective in the long term

Executive Order 11990, and regulations related to that Order
found at 40 CFR Part 6, will also be considered in determ ning
the nmost effective means by which the mtigation will be
acconmpl i shed. These regulations require EPA to avoid, to the
extent possible, the adverse inpacts associated wth the
destruction or | oss of wetlands and to avoid direct or indirect
support of new construction in wetlands if a practicable
alternative exists. mtigative neasures consistent with these
requirenments will therefore be given preference in determ ning,
specific actions to be required as part of the renedial action.

By insuring that adequate habitat for indigenous species
potentially found in the wetl ands associated with the Site wll
be made available by the mtigative measures proposed, the
adverse inpacts to the habitat function of the Hel ena wetl ands
can be renmedied. VWhile individuals of these species nmay under
sonme mtigative options continue to be inpacted by toxic effects
of contam nants in the sedinents at the Site, the viability of
the various species populations in the area will be protected
and enhanced by the long-term stability and availability of
suitable habitat provided for by mtigation as part of the
remedy.

9.1.4. Compliance Testing

Moni toring of groundwater (both in situ and after extraction and
treatment) , excavated soils, and treated soils shall be
conducted as part of this renedial action. After denonstration
of conpliance with Performance Standards, Site ground water
shall be nmonitored for five years. If nonitoring indicates that
the Performance Standards set forth bel ow are being exceeded at
any time after punping has been discontinued, extraction and
treatnment of the
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ground water will recomence until the Performance Standards are
once agai n achi eved.

Conpliance testing of the residual soils that have been
subjected to treatnent wll also be performed, to insure
conpliance with the LDR requirenments established as performance
standards for the soil treatnment technol ogy.

9.1.5 Contingency Renedy

Shoul d treatability studi es denonstrate that the sel ected renedy
descri bed above, HPD/ biological treatnent, cannot achieve
performance standards established for the Site, the treatnent
technol ogy used for soil renediation at the Site will be |ow
tenperature thermal desorption (LTTD) in lieu of HPD/ biol ogica

treatnment. LTTD has been successfully used at other NPL sites
with simlar soil contam nants and | evels of contam nation, and
therefore can be expected to satisfactorily achieve perfornmance
standards at this Site.

Usi ng this technol ogy, contam nated soils exceeding 50 ppmt ot al
pesticides fromthe Site would be treated on-site by neans of
| ow tenperature thermal desorption (LTTD). This process invol ves
processi ng contam nated soils through a rotary dryer or kiln.
The soil mass is heated to a tenperature level that 1is
sufficient to drive the contam nants off of the soil matrix, but
not high enough to actually incinerate or destroy the

contam nants, Soil contam nants are volatilized fromthe solids
and purged from the kiln or dryer by neans of an inert purge
gas. After the purge gas |eaves the desorption unit, it is

treated by an off-gas treatnment system that prevents the soil
contam nants from being released into the environnent. Typical
air pollution control equipnment (such as cyclonic precipitators
and baghouses) are also used to protect air quality during
operation of desorption units.

Nurmer ous vendors for this type of treatnent system exist, and
EPA has experienced good success wth its use on soils
contam nated wth pesticides at ot her  Superfund sites.
Treatability studies would |ikew se be necessary in order to
assess the suitability of this technology for application at the
Hel ena Chemical Site. The performance standard for this
treatment system would |ikew se be the LDRs for site specific
cont am nants.

9.2. APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

9.2.1. Applicable Requirenments

The remedy will conply with all applicable portions of the
foll owi ng Federal and State regul ati ons:
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40 CFR Part 6, Subpart C, pronul gated under the authority of the
Nati onal Environnental Policy Act. Specifically:

Section 6.302 (a), governing protection of wetlands,
including referenced Appendix A to 40 CFR Part 6. These
regul ati ons incorporate Federal Executive Order 11990 into
Federal regul ation.

40 CFR Part 122, promnul gated under the authority of the Clean
Wat er Act. Specifically:

Section 122.26, governing storm water discharges from
i ndustrial sites.

Section 122.50, governing discharges to publicly owned
treat ment works (POTWS).

40 Part 136, promnul gated under the authority of the Clean Water
Act. These regulations govern the water quality testing of
di scharges associated with NPDES-related activities. For this
Site they are applicable to testing of waters discharged to a
POTW and to the testing of storm water discharges.

South Carolina Code of Regulations (SCCR) Chapter 61-72,
governing the discharge of stormwaters fromindustrial sites.
Specifically:

Section 72.307, containing design criteria for stormwater
di scharge facilities.

SCCR Chapter 61-69, governing anbient water quality standards
for surface and ground waters. Specifically:

Section 61-68(C), establishing applicability of state water
qual ity standards.

Section 61-68(E), establishing mnimum criteria for all
state waters.

Section 61-68(F), establishing anbient standards for
surface waters.

Section 61-68(G, establishing ambi ent standards for ground
wat er s.

9.2.2. Relevant and Appropri ate Requirenents

40 CFR Part 141, pronul gated under the authority of the Safe
Drinking Water Act. Specifically:

Maxi mum Cont am nant Levels (MCLs) and Maxi mum Cont am nant
Level Goals (MCLGs) pronul gated under the authority of the
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Safe Drinking Water Act are specifically identified in the
Nat i onal Contingency Plan (NCP) as renedial action
obj ectives for ground waters that are current or potenti al
sources of drinking water supply. The ground waters
underlying this Site are classified as Class Il A ground
wat ers  under the EPA CGuidelines for Gr ound- Wat er
Classification. Gound-water extraction and treatment is
included in this renmedy in order to satisfy EPA s stated
goal of returning usable ground waters to their beneficial
uses within a reasonable time frame (see FR Vol. 53, no.
245, p 51433, and Section 300.430(a) (1) (ii) (F) of the
NCP). MCLs and MCLGs are therefore relative and appropriate
for use as renedial action objectives for the renedi al
action at this Site.

Maxi mum Cont am nant Level Goals (MCLGs) are found in 40 CFR
Part 141, Subpart F.

Maxi mum Cont am nant Levels (MCLs) are found in 40 CFR Part
141, Subparts B and G

40 CFR Part 230, Subparts B and H, pronulgated under the
authority of the Clean Water Act. These regul ati ons govern the
mtigation of inmpacts to jurisdictional wetlands associated with
the placenment of fill material in waters of the United States
and any secondary adverse i npacts resulting fromthat placenment.

Since the solid waste on-Site is not hazardous waste, but
contains hazardous constituents, the following regulations
established under the authority of RCRA are relevant and
appropriate to the circunstances of the release, but are not
directly applicable. This includes regul ations found at 40 CFR
Parts 261-268 cited bel ow

40 CFR Part 261, Subpart B. These regul ati ons establish nmet hods
for the testing of hazardous materials at RCRA-regul ated
facilities. They wll be used to guide testing procedures
established as part of the conpliance nonitoring portion of this
remedy.

40 CFR Part 264, Subpart B, established under the authority of
RCRA. Specifically:

Section 264.14, establishing criteria for Site security.

Section 264. 15, establishing criteria for inspection of the
Site by the owner/operator

Section 264.16, establishing criteria for training of
personnel who will be involved in Site renediation.

40 CFR Part 264, Subpart D, which requires the devel opnent of a
contingency and emergency procedures plan for the Site.
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40 CFR Part 264, Subpart F, which governs releases from solid
wast e managenent units. Specifically:

Section 264.95, which requires the establishnment of a point
of conpliance for ground-water protection standards. The

performance standards established in this ROD for
ground-water renediation will serve as the ground-water
protection standards. A point of conpliance wll be

established at the downgradient boundary of the final
di sposal site for treated soils and waste materi al s.

Section 264.97, which establishes requirenments for a
ground-water nonitoring program These requirenments wll be
used to establish a ground-water nmonitoring programfor the
pur pose of evaluating releases fromthe final disposal site
for treated soils and waste material s.

Section 264.98, which established requirements for a
detection nonitoring program This detection nonitoring
program wi |l be used to evaluate potential releases from
the final disposal site for treated soils and waste
mat eri al s.

40 CFR Part 264, Subpart G which governs closure of solid waste
managenment units. Specifically:

Section 264.111, which sets forth closure performance
st andar ds.

Section 264.112, which requires the subm ssion of a closure
pl an for review and approval.

40 CFR Part 268, Subpart D, which establishes treatnent
standards which nust be achieved prior to |and disposal of
hazardous wastes. These regulations wll establish the
performance standards for treatnment of contam nated soil and
waste materials excavated fromthe Site.

Federal Ambient Water Quality Criteria (AWQC) established under
the authority of Section 304(a) of the Clean Water Act.

These criteria are specifically identified in Section 121
(d) (2) (A) of CERCLA as anended by SARA to be ARARs for
CERCLA renedi al actions. AWQC are devel oped as gui dance for
the States to develop anbient surface water quality
standards that will be fully protective of human health and
the environment. As such, AWQC are rel evant and appropriate
to the selected renedial action. Discharge of the treated
effluent fromthis site nust not result in anmbient surface
wat er concentrations that exceed chem cal -specific AWQC.

SCCR Chapter 61-79, which contain the State of South Carolina
regul ati ons governi ng the managenent, treatnment, storage and
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di sposal of hazardous wastes. These regul ations are, in a manner
anal ogous to Federal RCRA regul ations, relevant and appropriate
to the circunstances of the releases fromthis Site wthout
being directly applicable. In addition, since the South Carolina
regul ations sinply incorporate verbatimthe Federal RCRA
regul ati ons, the sections of SCCR Chapter 61-79 corresponding to
t he Federal RCRA sections cited above are hereby incorporated
into this ROD as rel evant and appropriate requirenents.

9.2.3 Criteria "To Be Consi dered”

CERCLA gui dance recommends the identification of criteria that
maybe relevant and appropriate to the circunstances of the
release at a site, but which do not neet the statutory
definition of an ARAR To be defined as an ARAR, a standard or
criterion nust be a requirenment or regulation pronul gated under
Feder al or state authority, and nust be of gener al
applicability. Other standards or criteria, known as criteriato
be considered or TBCs, nay be necessary in order for the remedy
to be fully protective of human health and the environnment.
These TBCs mmy include EPA reference doses, cancer potency
factors, drinking water health advisories or other health-based
criteri a.

A nunber of TBC criteria have been identified for ground-water
remedi ation at the Helena Chemical NPL Site. They are based upon
protection of human health via drinking water exposure, using
data contained in EPA data bases regarding, toxicity and/or
carcinogenicity of these conpounds, and also using standard.
assunmptions regardi ng i ntake and exposure via drinking water.

The following TBC criteria have been devel oped based upon an
i ncremental carcinogenic risk of 1 X 10°¢:

Al drin 0. 002 parts per billion (ppb)
al pha- BHC 0. 006 ppb
bet a- BHC 0. 020 ppb
del t a- BHC 0. 006 ppb
Dieldrin 0. 002 ppb
DDT 0. 100 ppb
DDD 0.100 ppb
DDE 0.100 ppb

The following TBC criteria are based upon non-carcinogenic
toxicity (hazard index less than 1):

Di sul f ot on 1.400 ppb
Endri n Ketone 2.000 ppb
Lead 15. 000 ppb

In addition, the Menorandum of Agreenment between EPA and the
U.S. Arny Corps of Engineers concerning the determ nation of
mtigation
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under the Clean Water Act Section 404(b) (1) guidelines ia also
a TBC criterion for renedial actions related to wetlands
mtigation at this Site.

9. 3. PERFORMANCE STANDARDS

The Performance Standards for this conponent of the selected
remedy include the follow ng:

9.3.1. Excavation Standards

Excavation shall continue until the remaining soil and material s
are contam nated at a concentration of no nore than 50 parts per
mllion (ppm total pesticides. Total pesticides shall be
det erm ned by summ ng the concentrations of all pesticides found
in any soil sanple analyzed for the pesticides fraction of the
Hazar dous Substances List (HSL). Testing nmet hods approved by EPA
shall be used to determne if the allowable pesticide
concentration | evels have been achi eved.

9.3.2. Treatnent Standards

Since the renedy also specifies |land disposal of the treated
waste, the LDR-based ARARs are al so performance standards for
the residue left after treatnent of the soils and waste. These
performance standards are found in 40 CFR Part 268, Subpart D,
Section 268.43. They are:

From Tabl e CCW:

Al drin 66 parts per billion (ppb)
BHC, all isoners, total 660 ppb
Chl or dane, total 130 ppb
Dieldrin 130 ppb
Di sul f ot on 100 ppb
DDT, DDE, DDD, total 87 ppb
Endrin 130 ppb
Endosul fan, all isoners, total 66 ppb
Endosul fan sul fate 130 ppb
Hept achl or 66 ppb
Hept achl or epoxi de 66 ppb
Met hoxychl or 180 ppb
Toxaphene 1300 ppb

Note 1: Conpliance to be determ ned by grab sanples of treatnent
resi due.
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9.3.3. Gound-Water Renedi ati on St andar ds

G oundwater shall be extracted until the follow ng Maxinum
Concentration Levels (MCLs) are attained, at the wells
desi gnat ed during renmedi al design by EPA as conpliance points.

Al drin 0.002 parts per billion (ppb)
Benzene 5.0 ppb
al pha- BHC 0. 006 ppb
bet a- BHC 0.02 ppb
del t a- BHC 0. 006 ppb
Chl or dane 2.0 ppb
Chrom um 100.0 ppb
Dieldrin 0.002 ppb
DDT 0.1 ppb
DDD 0.1 ppb
DDE 0.1 ppb
Endrin 2.0 ppb
Lead 15.0 ppb
Li ndane 0.2 ppb
Toxaphene 3.0 ppb
Hept achl or 0.4 ppb

9.3.4 Storm Water Di scharges

Final Site grading and drainage shall conmply wth the
substantive design criteria contained in SCCR Chapter 61-72
Section 72.307.

9.3.5 Wetl ands M tigation

Wetl ands mitigation actions taken as part of this renmedy shall
conply with the substantive requirements of 40 CFR Part 230,
Subparts B and H, promul gated under the authority of the Clean
Wat er Act. These regul ations govern the mtigation of inpacts to
jurisdictional wetlands associated with the placenent of fill
material in waters of the United States and any secondary
adverse inmpacts resulting from that placenent. Quantitative
performance standards shall be established as part of renedial
design activities.

Mtigation activities shall also conply with the requirenments of
40 CFR Part 6, Subpart C, pronul gated under the authority of the
Nati onal Environnental Policy Act. Specifically:

Section 6.302(a), governing protection of wetlands,
i ncluding referenced Appendix A to 40 CFR Part 6. These
regul ati ons i ncorporate Federal Executive order 11990 into
Federal regul ation.
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10. 0 STATUTORY DETERM NATI ONS

The selected remedy for this Site neets the statutory
requi rements set forth at Section 121(b) (1) of CERCLA, 42
U S.C 8 9621(b) (1). This section states that the renmedy nust
protect human health and

the environment; neet ARARs (unl ess waived); be cost-effective;
use pernmanent solutions, and alternative treatnment technol ogies
or resource recovery technologies to the nmaxinmum extent
practicable; and finally, wherever feasible, enploy treatnment to
reduce the toxicity, mobility or volume of the contam nants. The
following sections discuss how the remedy fulfills these
requi renments.

Prp}ection of human health and the environnent: The selected
soi

remedy will renove the human health risks from dermal contact
and incidental ingestion of contamnated Site soils. The
gr oundwat er remedi ati on system will extract and treat
contam nated groundwater, thereby reducing and eventually
renmoving the future risks to human health which could result
from ingestion of or <contact wth groundwater, and the
environnmental risks which could result fromcontinued di scharge
of contam nants to adjacent jurisdictional waters.

In addition, the renedy sel ected to address the contam nation of
surface waters and sedinments in the on-Site and adjacent
wetl ands (mitigation as per CWA Section 404 guidelines) will be
protective of the environment.

Compliance with ARARS: The selected remedy will neet ARARs,
which are listed in Section 9.2 of this ROD.

Cost effectiveness: The selected soil renedy conponent is the
nost cost effective of the alternatives considered. Anong the
alternatives that are protective of human health and the
environment and conply with all ARARs, the selected alternative
is the nost cost-effective choice because it uses a treatnent
met hod for which costs can be reliably predicted and because the
use of the POTW option is the npbst cost-effective nmeans to
di spose of the treated groundwater.

Utilization of permanent solutions, and alternative treatnent
technol ogies or resource recovery technologies to the maximm
extent practicable: The selected remedy represents the maxi mum
extent to which permanent solutions and treatnment can
practicably be used for this action. Al of the selected renedy
conponents are consi dered pernmanent sol utions.

Among the alternatives that are protective of human health and
the environment and conply with all ARARs, EPA and the State of
Sout h Carolina have determ ned that the sel ected renmedy achi eves
the best bal ance of trade-offs in ternms of long-term
effectiveness and per manence, reduction of
toxicity/nobility/volume, short-term
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effectiveness, i npl ementability, and cost. The selected
groundwat er action is nore readily inplenmentable than the other
alternatives considered, and utilizes the nobst cost-effective
option for disposal of treated water. The selected soil renedi al
action achieves the best conpliance with the five bal ancing
criteria described in the NCP.

Preference for treatment as a principal renmedy el enent: The
proposed groundwater renediation system wll fulfill the
preference for treatnent as a principal elenment, through
extraction and treatnent of contam nated groundwater until the

renmedi al goals are achieved.

The soil renedial action will also satisfy the preference, due
to the treatnment of soils by the selected technol ogy,
HPD/ bi odegr adati on. Li kew se, the contingency renedy fully
satisfies this preference.
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AVMENDMENT TO THE
DECLARATI ON FOR THE RECORD OF DECI SI ON

SI TE NAME AND LOCATI ON

Hel ena Chemi cal Site
Fairfax, Allendale County, South Carolina

STATEMENT OF BASI S AND PURPOSE

Thi s decision docunent presents an amendnent to the Record of
Decision for the Helena Chemcal NPL Site located in Fairfax,
Al l endal e County, South Carolina, chosen in accordance with
CERCLA, as anended by SARA, and to the extent practicable, the
Nati onal Contingency Plan. This decision is based on the
Adm ni strative Record for this Site.

The State of South Carolina concurs with the anendnent to the
Record of Deci sion.

ASSESSMENT OF THE SITE

Actual and/or threatened rel eases of hazardous substances from
this site, if not addressed by inplenentation of the response
action identified in the Record of Decision (ROD), and as
amended by this anmendnent, nmay present an inmmnent and
substantial endangernent to public health, welfare, or the
envi ronnent .

DESCRI PTI ON OF THE REMEDY

Thi s anendnent addresses the treatnent technol ogy and renedi al
alternative for the treatnment of contam nated soils at the
Hel ena Chenical Site. Contam nants include various pesticides,
volatile organic chem cals and nmetals. The major conponents of
the renmedy as described in the Septenber, 1993, Record of
Deci si on are:

Extraction and treatnent of contam nated ground water.

extraction will be perforned by extraction wells conpl eted
in the Barnwell Formation, a Class |1B ground water
underlying the site. Treatnment will be by neans of carbon

adsor pti on.

Di scharge of treated ground water to the local POTW in
accordance with the pre-treatnment requirenents of that
facility.

Excavation and treatnent of waste materials and
contam nated soils that exceed the renedial goal s
identified in Table 1. Treatnment will be by nmeans of a
conbi nati on of hydro-Ilytic/photolytic dechlorination and
bi ol ogi cal treatnent.



Mtigation of the biological effects of contam nated
sediments found in the wetlands adjacent to the site by the
restoration or creation of suitable additional wetland
habi t at .

Repl ace all renedi ated soil on-site.

This anmendnent wll change the treatnment technology for
cont am nat ed soils from on-Site hydr ol yti c/ photol ytic
dechl ori nati on, and bioremediation, to off-Site incineration at
a RCRA- approved incinerator located in Clive, Utah. All other
requi renments of the Septenmber, 1993, Record of Decision are
unaffected and remain in full effect.

STATUTORY DETERM NATI ONS

The sel ected renedy as anended is protective of human health and
the environnment, conplies with Federal and State requirenments
that are legally applicable or relevant and appropriate to the
remedi al action, and is cost-effective. This renedy utilizes
permanent solutions and alternative treatnment (or resource
recovery) technologies to the maxi num extent practicable and
satisfies the statutory preference for remedies that enploy
treatment that reduces the toxicity, mobility, or volume of the
waste materi al s and contam nated nedi a. The renedi al action w ||
be reviewed after a period of five years in order to evaluate
the long-term effectiveness and practicability of the renmedi al
action.

WS Mo 4 s ag

Richard D. Green Data
Bgsociate Director

Office of Superfund and Emergency Reaponse

Waste Management Division




AMENDMENT TO THE RECORD OF DECI SI ON
SUMVARY OF REMEDI AL ALTERNATI VE SELECTI ON

DECI SI ON SUMVARY
HELENA CHEM CAL SUPERFUND SI TE
FAI RFAX, ALLENDALE COUNTY, SOUTH CAROLI NA Page 1

1.0 | NTRODUCTI ON

This Anmendnent to the Record of Decision describes a change in
the treatnment alternative for contamnated soils and waste
materials at the Hel ena Chem cal Superfund Site (the Site). The
original Record of Decision (ROD) was signed by the Regional
Adm ni strator on Septenber 8, 1993. The renedial alternative for
contam nated soils and waste materials specified in the ROD
consisted of hydrolytic/photolytic dechlorination (HPD), a
process by which the pesticide contam nants at the Site could be
rendered less toxic. Al soils and wastes contam nated to | evels
whi ch exceed 50 mlligrans/kilogram (nmg/kg) total hal ogenated
pesticides were to have been excavated and treated by this
process. Since the HPD process is an innovative technol ogy, a
contingency soil treatnment technol ogy was included in the ROD.
This contingency treatnment technol ogy was specified to be |ow
tenperature thermal desorption (LTTD). LTTD was to have been
i npl emented should it be shown by treatability studies that the
HPD technol ogy was not capable of achieving the treatnment
performance standards specified in the ROD.

Treatability studies have shown that HPD will not achieve the
perfornmance standards specified in the ROD. Additionally, a
treatment technology that is less costly than LTTD, and yet is
fully protective of human health and the environnent, has been
identified. That treatnent technology is off-Site incineration
at a permtted RCRA incinerator located in Clive, Utah. This ROD
amendnment therefore changes the specified remedy for
contam nated soils and wastes from HPD (with LTTD as a
contingency) to off-Site incineration. All other provisions of
the Septenmber 8. 1993, ROD issued by EPA not inconsistent with
the ROD amendnments included herein remain in full force and
ef fect.

2.0 SITE LOCATI ON AND DESCRI PTI ON

2.1 SITE LOCATI ON

Hel ena Chem cal Conpany, Fairfax, South Carolina is |ocated on
13.5 acres adjacent to Hi ghway 321 in Allendal e County, South

Carolina. Located at the facility is a former landfill which
contai ns pesticide residues and other waste materials generated
on-Site. The forner landfill occupies approxinmately four (4)

acres on the northeast portion of the Fairfax property. The site
is encircled by
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a chain link security fence topped with barbed wire. A city
water well that is utilized by a population of approximtely
2,300 is located 200 feet west of the property.

2.2 SITE DESCRI PTI ON

Three buildings exist on the Fairfax property; the north
war ehouse, the office, and the south warehouse. The north
war ehouse, which was once wutilized to house the |liquid
insecticide fornulation operation, is currently used to store
vari ous pesticides, herbicides, and fertilizers which are sold
to farmers. There are several significant features of the liquid
formulation building which were focal points  of t he
i nvestigation. Two 22, 000 gal |l on above ground sol vent tanks were
once | ocated near the north entrance to the "kettle roonf in the
former liquid formulation building. These tanks were present
prior to Helena s occupancy of the property. Solvents used in
the formul ati on process were delivered to the site by rail car

via a rail spur which was used to serve the facility. The
solvents were offloaded by pressurizing the tanker cars and
punpi ng the solvents through Product |ines which ran under the

formulation building to the storage tanks. The solvents were
then gravity fed to the kettle as needed. The solvent tanks are
no | onger present; however, the concrete slab on which the tank
saddl es rested still exists. The remains of a tank farm which
was used to store the technical grade pesticide conpounds are
| ocated on the east side of the liquid formulation building.
Only the concrete pads on which the tanks rested and a retaining
wall remain. During the Renedial Investigation (RI) a drain pipe
which originates inside the warehouse was observed and is
suspected to have been used to discharge effluent onto the
ground surface in an area northwest of the structure. The south
war ehouse where powdered insecticides were fornmulated is no
|l onger in use. A septic tank system which serviced the property
is located between the north liquid fornulation building and the
of fice. Located northwest of the north warehouse are the remains
of a house that burned sonetine prior to 1988. The house
bel onged to the previous property owner, Charles Bl ue.

According to City of Fairfax Water Departnment records, a 12"
water main constructed of cast iron extends across the site
bet ween the north warehouse and the fornmer landfill. The water
line trends in a general east-west direction and is reported to
have been installed approximtely ten years ago.

2.3 Site-History

Between the years of 1971 and 1978, Helena used the Fairfax
facility for the formulation of |liquid, and sonme dry,
agricultural insecticides. Prior to the ownership by Helena
Chem cal Conpany (beginning in 1971), two other chem cal
conpani es operated at the Fairfax facility: Atlas Chem cal
Conmpany, owned by Billy Mtchell (prior to the md 60's), and
then Blue Chem cal Conpany, owned by Charles Blue (md 60's
t hrough 1971). Both Atlas Chem cal Conpany and Bl ue Chem cal
Conpany utilized the Fairfax facility for the



3

formul ati on of insecticides. Chem cals formul ated and/ or stored
at the facility prior to Helena’s ownership include: DDT,
al drin, toxaphene, disulfoton, dieldrin, chlordane, BHC (benzene
hexachl oride), and ethoprop (Mvcap). The Fairfax facility is
presently being operated as a retail sales outlet and warehouse
for agricultural chemcals. Chemcals used in the previous
formul ati on of insecticides by Helena at the Fairfax facility
i nclude: toxaphene, nethyl parathion, EPN (ethyl p-nitrophenyl
t hi onobenzene- phosphonate), and disulfoton. In producing the
i nsecticides, the chemcals were fornmulated as m xtures wth
ot her ingredients including diesel fuel, aromatic solvents, and
cl ays.

2.4 Explanation of Fundanental Renedy Change

The 1993 ROD specified on-Site treatnment of contam nated soils
and waste materials as the neans to renove and/or destroy
pesticide contanm nants by one of two treatnment technol ogi es. The
first was hydrolytic /photolytic dechlorination, or HPD. By this
technol ogy, the chlorine atons on the various Site-specific
pesticides would be renoved by natural processes, using the
energy available in sunlight and nediated by m croorgani snms in
the soil. The performance standards specified in the ROD were
based on the Land Disposal Restrictions established in
regul ati ons pronul gated under the authority of the Resource
Conservation and Recovery Act (RCRA). Since HPD was consi dered
to be an innovative technology that had not been proven
effective at achieving these performance standards, a
conti ngency remedy for contam nated soils was included in the
ROD, to be inplenmented should it be shown that HPD coul d not
achi eve the performance standards. That contingency renmedy was
| ow tenperature thermal desorption (LTTD). The use of LTTD at
ot her Superfund sites where sim |l ar pesticide contam nati on was
present had been denpbnstrated to be effective at achieving the
Land Di sposal restriction requirenents.

Treatability studi es have shown that HPD is unlikely to be able
to achieve the performance standards contained in the ROD.

Additionally, it has been determned that wusing off-Site
incineration, rather than on-Site LTTD, as the soil treatnent
technology will be fully effective at nmeeting all performance

standards contained in the ROD, fully protective of human health
and the environment, and can be inplenented at nuch |ess cost.
The fundanental changes to the renedy selected in the original
ROD are therefore changing the |ocation of the remedy from
on-Site to off-Site and changing the technology from HPD (or
LTTD as a contingency) to incineration at a permtted RCRA
i nci nerator.

3.0 ENFORCEMENT ANALYSI S

Several conpani es have operated pesticide forrmulation facilities
on the Site currently owned by Helena. Prior to the md-60"s,
the Site was owned by Atlas Chem cal Conpany, and from the
m d- 60" s
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until 1971 by Blue Chem cal Conpany. Between the years
1971- 1978, Helena Chem cal conpany used the Site for the
formul ation of both liquid and dry agricultural insecticides.
Chem cals that have been stored and/or fornulated at the
facility during its active life include DDT, aldrin, toxaphene,
di sul foton, dieldrin, chlordane, benzene hexachl oride (BHC)

et hopr op, met hyl par at hi on and et hyl p-ni trophenyl
t hi onobenzene- phosphonate (EPN). During the formul ati on process
t hese chem cals were m xed with carrying agents including di esel
fuel, volatile organic chem cals adsorbent materials.

The first regulatory actions taken with respect to the Hel ena
Site occurred in Novenber, 1980, as a result of reports by a
former enpl oyee of Hel ena and a newspaper reporter that a waste
dunp was being operated on the Site. The Site was investigated
at that tinme by the South Carolina Departnment of Health and
Environmental Control (SCDHEC). Numerous soil sanples were
col | ected and anal yzed i n Decenber, 1980. High | evel s of various
pesticides, including aldrin,, BHC isonmers, chlordane, dieldrin,
di sul foton, endrin and t oxaphene were detected in these sanpl es.
As a result of these findings, SCDHEC requested that Helena
provide further information regarding activities at the Site,
including chem cals handled as part of the operation, waste
di sposal practices and other pertinent information with respect
to past and present Site activities.

SCDHEC i ssued a Notice of Violation to Helena in July, 1981, for
the operation of a waste disposal facility in violation of
applicable South Carolina regulations. Negotiations between
SCDHEC and Helena resulted in the issuance of Adm nistrative
Consent Order No. 81-05-SW on October 1, 1981. In conpliance
with the terns of this Consent Order, Helena conducted
investigations at the Site lasting from Cctober, 1981, to July,
1982. The results of these studies indicated that surficial
soils were heavily contam nated with pesticides, including those
identified in the earlier sanpling described above. The results
of anal yses of ground-water sanples obtained as part of this
i nvestigation were contradictory; the positive results reported
from the first sanpling event were not confirmed in sanples
taken at that tinme or in subsequent sanpling events. Surface
wat er sanples, taken fromwater standing in the wetland areas in
the northern portion of the Site, were found to be heavily
contam nated with site-rel ated pestici des.

Hel ena prepared a plan for site remedi ati on which was subm tted
to SCDHEC for review, and, under the ternms of an anmendnent to
Adm ni strative Consent Order No. 81-05-SW dated March 12, 1984,
remedi ation efforts were conducted that consisted mainly of the
renmoval of contam nated soils to a permtted hazardous waste
[andfill.

In 1985, EPA, in conjunction with SCDHEC, conducted a Site
Screening Investigation at the Helena Chem cal Site in order to
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prepare a Hazard Ranking System (HRS) package for the Site in
order to determ ne whether the Site should be included on the
National Priorities List (NPL). The HRS ranking was conpleted in
June, 1987, and the Helena Site was proposed for listing in
June, 1988. The Site was |listed on the NPL in February, 1990.

In April, 1989, an Admnistrative Order by Consent (AOC) was
Jointly devel oped, negotiated and agreed to by EPA and Hel ena
Chem cal Conpany. Under the ternms of this AOC, Hel ena agreed to
conduct a Renedi al I nvestigation (RI) and Feasibility Study (FS)
at the Site under the oversight of EPA. The purpose of the RI/FS
process was to develop an appropriate remedy for the Site as
required by the National Contingency Plant (NCP). Helena
retai ned the services of Environmental Safety and Designs, Inc.
(ENSAFE) of Menphis, Tennessee as their contractor to conduct
the RI/FS. RI field activities began in My, 1989, and were
conpleted in April, 1992.

Two renoval actions for contam nated soils have taken place at
the Site. In addition to the renoval of approximtely 500 cubic
yards of contam nated naterial conducted by Helena in March

1984, as discussed above, in April, 1992, approximately 1000
cubi c yards of contam nated soils were also renmoved by Hel ena
under the oversight of EPA and |ikew se transported to a secure
hazardous waste landfill.

4.0 HIGHLI GHTS OF COVMUNI TY PARTI Cl PATI ON

Initial comunity relations activities at the Hel ena Chem ca
NPL Site included devel opnent and finalization of the Comrunity
Rel ations Plan in Decenber 1989. An information repository was
established at the Fairfax City Hall in January 1990.

A "kickoff" fact sheet announcing the start of the RI/FS was
issued in April 1990. On April 19, 1990, EPA held a public
meeting at the Fairfax Community Center to present the Agency’s
plans for the RI/FS. The neeting was attended by several | ocal
citizens, representatives of Helena Chem cal, elected |ocal
officials and was covered by |[|ocal newspapers. EPA’ s
presentation to the public included information on how to
participate in the investigation and renmedy selection process
under Superfund. At the neeting, several questions were asked
and a fair ampunt of interest was expressed by the community.

Fol | owi ng conpl etion of the FS, a second public neeting was held
on May 27, 1993, to update the public on the RI findings to
date, and to present the proposed plan for the renedi al actions
at the Site. The neeting was attended by only a few nenbers of
the public, with no press coverage. At this neeting, the primry
concerns expressed by the public involved the threat posed by
contam nated ground water to the nearby public supply well.
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Proposed Plan fact sheets were distributed on May 18, 1993. An
adverti senment was published in two of the |ocal newspapers on
the same date. Both the advertisement and the fact sheet
hi ghl i ghted the Public Comrent period extending from May 18,
1993, wuntil June 17, 1993.

At the Proposed Plan public neeting on My 27, 1993, EPA
presented the Agency’' s selection of Preferred Alternatives for
addressing soil, sedinment, surface water and groundwater
contam nation at the Site.

5.0 SUMVARY OF CURRENT SITE STATUS

The Rl investigated the nature and extent of contam nation on
and near the Site, and defined the potential risks to human
health and the environnent posed by the Site. A supporting RI
obj ective was to characterize the Site-specific geol ogy and
hydr ogeol ogy. The nmain portion of the RI was conducted from May
1989 through April 1992.

5.1 NATURE AND EXTENT OF CONTAM NATI ON

Envi ronnmental contam nation at the Site can be summari zed as
foll ows:

1) Organic and inorganic constituents of concern have
been
identified in the wvarious nedia. The primary
constituents of concern at the Site include: aldrin,
al pha- BHC, beta-BHC, delta-BHC, gamma-BHC, DDT, DDD
DDE, dieldrin, endosulfan, endrin, endrin ketone,
t oxaphene, ehdosulfan sulfate, disulfoton, benzene,
| ead and chrom um

2) Surface and subsurface sails throughout the Site have
been affected by past waste disposal activities. The
hi ghest levels of contamnation are found in the
vicinity of the former liquid formulation building now
used as a warehouse, in the vicinity of the old
landfill, and near the southernnost building on the
Site in an area where transhi pnents of materials from
rail road cars occurred.

3) Ground waters in the aquifers imed ately underlying
the Site have been affected by waste disposal
activities at the Site. The ground waters underlying
the Site are considered to be Class I B ground waters
under the draft EPA Guidelines for G ound-Water
Classification, indicating that they are a potenti al
source of public water supply. These ground waters are
al so classified as Class GB ground waters under South
Carolina regulations. The ground water has been
contam nated to levels that render it a threat to
public health should it ever be
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used for potable water supply and which exceed state
anbi ent standards for Class GB ground waters. Ongoi ng
sanpling has to date revealed no site-specific
contam nation in the nearby nmunicipal water supply
wel | .

4) Hi gh | evel s of contami nation remain in soils and waste
materials in the old landfill. located in the northern
portion of the Site. These soils and waste materials
are likely to be a continuing source of ground-water
cont am nati on.

5) Surface water and sedinents in on-site wetlands and
drai nage pathways have been affected by past waste
di sposal activities. Pesticide concentrations in
sanples taken from on-site surface waters exceeded
criteria that are protective of aquatic life.
Sediments in the on-site wetland areas were found to
be contam nated with site-rel ated pesticides at | evels
that are likewise |likely to have an adverse inpact on
i ndi genous aquatic life.

6) Background and on-site air sanpling indicates that
| ocal anbient air has not been affected by past waste
di sposal activities.

5.2 Surface and Subsurface Soils

The results of the field investigation identified varying
concentrations of polychlorinated pesticide conpounds and m nor
guantities of volatile organics in shallow surface soils (0 to
3 feet). Soils fromthe 1 to 3 foot interval would normally be
consi dered shall ow subsurface soils; however, for purposes of
this discussion soils fromO to 3 feet will be referred to as
surface soils. Surface soils were collected enploying hand
augering techni ques as previously descri bed.

In addition to surface soil sanples, ten soil borings were
conpleted utilizing hollow stem auger techni ques. Soil sanples
were collected for analysis from the surface, and from just
below the interface of the vadose and saturated zones.
Anal ytical results from sonme deep soil boring sanples have
i ndi cated el evated | evels of chlorinated pesticides.

5.2.1.1 VOCs in Soils

Soil sanmples collected throughout the RI have identified
relatively low levels of various volatile organic chem cals
(VCCs). The mpbst commonly detected were acetone and nethyl ene
chloride; however, the data validation review suggests that
these . and, sone other contamnants my be |aboratory
artifacts. Two other chlorinated solvents were identified in
soil sanples, tetrachl oroethyl ene
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(PCE), and trichloroethylene (TCE), although the TCE detected in
two sanples is believed to be a laboratory artifact. 1In
addition, the aromatic sol vents, benzene, toluene, ethyl benzene,
and xylene were identified. Xylene is considered to be directly
related to the fornul ati on process.

5.2.1.2. Sem -Volatiles in Soils

Al t hough no sem -volatile conpounds were confirnmed in soils
during the Data Validation report three tentatively identified
conpounds (TIC s) were recogni zed: disulfoton, chlorobenzilate,
and butyl phosphorotrithioate. Levels of disulfoton ranged from
60 ppb - 430,000 ppb and were identified in four percent of the
soi | sanpl es col |l ected. Butyl phosphorotrithioate was detected in
three sanples at a concentrations ranging from750 to 7900 ppb.
Chl or obenzi | at e was not detected in sanpl es coll ected by ENSAFE,
but was identified in one split sanple collected by the EPA
oversi ght contractor. Disul fotone sulfone was identified in one
sanpl e at 51 ppb. Disulfoton sulfone is a degradation product of
di sul f ot on.

5.2.1.3 Pesticides in Soil

Soil sanples collected during the RI have indicated a varied
di stribution of individual pesticide conponents. Concentrations
for total pesticides range from bel ow detection limts to 7170
ng/ kg in surface and shall ow subsurface soils. For the purpose
of total pesticides, the values indicated represent the
sunmati on of all pesticide conponents identified during the RI
The primary pesticide constituents identified were DDT (and its
degradati on products), toxaphene, and BHC (i ncluding isoners).
Contam nant distribution data have been generated for the
primary constituents identified on the ©property. Those
conponents conprising a less significant fraction of the total
pesticides identified include aldrin, chlordane (including
isoners), dieldrin, endrin, endrin ketone, total endosulfans,
hept achl or, heptachl or epoxi de and net hoxychl or.

The nost significant |evels of pesticides identified on the site
were found imediately north, northwest, and/or east of the
north warehouse. The overall levels of contam nation generally
show a decrease in concentration with depth f romthe surface to
three feet below grade. |solated "hot spots" however, show an
increase in concentrations at the one to two foot interval with
subsequent decrease in concentration again wth depth.

5.3 Ground Water

A total of 22 nmonitoring wells were installed at the Fairfax
site during the RI. Thirteen wells were conpleted as shall ow
noni tori ng
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wells and nine wells were conpleted as deep nonitoring wells.
Al wells were conpleted within the upper Eocene aquifer system
The installation and subsequent sanpling of wells during Phase
11 of the RI corresponded with the third quarter sanpling event
of 1991 for the wells installed during Phase II-A.

Chl ori nated pesticides and volatile organics were identified in
sanples collected from on-site shallow nonitoring wells. One
deep well (MW3) also indicated |low levels of pesticides in
ground wat er. Endosul fan sulfate was detected in MM5; however,
the quantity was "j" flagged. Four nmetals were detected in
various wells at concentrations above their respective MCLs and
are di scussed bel ow.

The City of Fairfax nunicipal well (south well) was sanpled
during Phases I1-A and IIl of the field investigation. Sanples
were coll ected both before and after treatnent by a chlorination
process. No Site-related contam nants were identified in any of
the sanples collected fromthe nunicipal well sanples. The north
well field, which is |ocated approximtely one mle north of the
Site, was not sanpl ed.

5.4 Surface Water and Sedi nents

Sedinments in the wetland areas |ocated in the northern portion
of the Site were found to be contam nated with sem volatile
chem cal s and pesticides. There are no chem cal -specific ARARs
for sedinments, but the levels of contam nation found in the R
exceed concentrations that have been shown t hrough toxi col ogi cal
research to have an adverse inpact to aquatic life due to toxic
effects of these contam nants. This research is sunmarized in
t he National Oceanographi c and At nospheric Adm ni stration ( NOAA)
publication entitled The Potential for Biological Effects of
Sedi nent - Sor bed Contami nants Tested in the National Status and
Trends Program NOAA Techni cal Menorandum NOS OVA 52, August,
1991. The pattern and distribution of contamnation in the
sedinments indicate that the primary source of contam nation is
the landfill that was placed partially in the jurisdictional
wet | ands. Sedi nent contam nation also extends into off-site
dr ai nage pat hways for surface waters. The sedi ment contam nati on
found in both on-site and off-site |ocations poses an
unacceptable risk to environnental receptors.

On-site surface waters were found to have been contam nated with
pesticides at | evel s which exceed Anbient Water Quality Criteria
(AWQC) for the protection of aquatic life. Federal AWQC have
been established under the authority of Section: 303 of the
Clean Water Act for the purpose of establishing protective
gui delines for anbient water quality. AWQC as devel oped by EPA
are identified in Section 121 of CERCLA as anmended by SARA as
chem cal -specific ARARs for NPL sites. In addition, the AWQXC
have been adopted by the State of South Carolina as anbient
surface water quality standards,
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and are therefore ARARs for the Site. The surface water
contam nation identified as part of the RI, also poses an
unacceptable risk to environnental receptors in the on-site
wet | and areas and in drai nage pathways | eading off-site.

6.0 SUVMMARY OF SITE RI SKS

A Baseline Risk Assessnment was conducted, to evaluate the risks
presented by the Hel ena Chem cal Superfund Site to human health
and the environment, under present day conditions and under
assumed future use conditions. Currently, there are no residents
living on the Site and only a few residents residing close to
the Site. There are no potable water supply wells on the Site,
al though there is a nunicipal water supply well |ocated I|ess
t han one-quarter mle away. Information gathered from census
data regarding population trends in Allendale County and
surroundi ng areas suggests that future land use will remain
commercial and industrial, with little potential for residenti al
use of groundwater as a potable water source. The Site was
eval uated, however, under residential exposure scenarios,
i ncl udi ng exposure pat hways invol ving the use of shall ow ground
wat er as a potable water supply source. These exposure scenari 0s
correspond to potential future use of the Site for residential
devel opnent .

Under the current |and use scenario, potential human receptors
at the Site include residents in the vicinity of the Site who
may be occasional Site trespassers, and workers on the Site. The
Site is surrounded by residential, agricultural and Iight
i ndustrial areas. Beyond these areas i medi ately surroundi ng t he
Site (including the City of Fairfax), the local area is not
densely popul ated, and consists primarily of agricultural |and
and forests. The nost |ikely potential human receptors under the
current | and use scenario are workers and occasional
trespassers. No private drinking water wells were identified
either on-Site or i medi ately downgradi ent fromthe Site, and no
users of surface water for potable water supplies were
identified downgradient fromthe Site. Under current |and use,
t he Reasonabl e Maxi mum Exposure (RME) is represented by the
i ndi vi dual worker or Site trespasser who nmay be exposed by
direct contact and incidental ingestion of surface soil and
stream sedi nents.

Potential environmental receptors under the current |and use
scenario include the plants and animals at the Site. Site
features, including the small unnamed stream and wetl ands
adj acent to the Site, and nearby wooded areas and open fields,
provide a variety of habitats. No unique or critical habitats
have been identified at the Site, and no vegetative stress is
evi dent based Upon Bite visits by regulatory personnel. No
t hreat ened or endangered speci es have been observed at the Site
or in adjacent areas.
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Future | and use for the Site was considered to include potenti al
devel opment of the area as residential property. This potenti al
| and use scenario is considered to be that which would result in
the greatest degree of risk to human health should the Site
remain unrenmedi ated. The RME under a residential |and use
scenario is assuned to be an adul tperson or child living on the
Site property and drinking potable water obtained froma private
well drilled into the Barnwell Formation. Under the future | and

use scenario, environnental receptors would likely be nore
limted than at present, since residential devel opnent of the
property would in all likelihood involve the elimnation of the

wet | and and forested areas on and adjacent to the Site.

EPA has determ ned that the elevated | evel s of pesticides in the
soils and ground waters at the Site pose the primary hazard to
human health at the Site. In addition the elevated |evels of
pesticides in the sedinents and soils located in the wetland
areas adjacent to and downstream of the Site pose a hazard to
envi ronment al receptors i nhabiting those areas. Primary exposure
pat hways for humans are incidental dermal contact with and
i ngestion of contam nated soils, and ingestion of contam nated
ground wat er.

EPA has established in the National O and Hazardous Substances
Pol I uti on Conti ngency Plan (NCP), 40 CFR Part 300, a range of 1
X 104 to 1 X 10® as acceptable limts. for excess lifetinme
carcinogenic risks. Excess risk within EPA's acceptable limts
means that any individuals exposed to Site conditions under the
assumed exposure scenarios will run a one in ten thousand (1 X
10-4) to a one in one mllion (1 X 10% increased chance of
devel opi ng cancer. Under the "No Action" scenario, (assum ng the
Hel ena Chemical Site is left as it is now) the estinmated
carcinogenic risk for. current land use is 8.0 X 10° The
esti mated excess cancer risk calculated for the future | and use
scenarios at the Site is 2.6 X 104 These cal culated risks for
the future |l and use scenario exceed the acceptable risk levels
established by EPA and are based on the assunption that no
cl eanup activities will have occurred.

EPA has al so established acceptable exposure limts based upon
noncar ci nogeni ¢ health effects. A Hazard Index (H') of 1.0 or
greater has been established by EPA as the criterion defining
unacceptable levels of exposure for non-carcinogenic health
effects. The HI is the ratio of exposure levels resulting from
site conditions to acceptable exposure l|levels (ie., exposure
| evels that result in no adverse health affects) for any given
contam nant., The HI for potential non-carcinogenic effects
under the current |and use exposure scenario is 0.3. The
associ ated Hazard | ndex for non-carcinogenic effects under the
future | and use exposure scenario is 8.6.

Actual or threatened rel eases of hazardous substances fromthis
Site, if not addressed by the preferred alternative or one of
t he
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ot her active neasures considered, may present a current or
potential future threat to the public health, welfare, or the
envi ronnent .

6.1 CONTAM NANTS OF CONCERN

Numer ous chenmical contanm nants were identified in site nedia
during RI Phases II1-A, 11-B, and Il1l. The soil contam nants that
contribute the bulk of risks to human health and the envi ronnent
are chlorinated pesticides.

In soils, DDT (plus DDE and DDD), BHC (all isonmers), toxaphene
and dieldrin were the nost frequently detected and generally
were found in the higher concentrations. Aldrin, endosulfan
sulfate, endrin and endrin ketone were the next nost frequently
det ect ed pesti ci des. Endosul fan, heptachl or, heptachl or epoxi de,
met hoxychl or, and chl ordane were the | east frequently detected.
Di sul foton and tributyl phosphoro-trithioate ( TBPT,
but yl phosphorotrithioate) were also detected infrequently, but
wer e nonet hel ess evaluated as part of the BRA. Due to the | ow
frequency of detection and the relatively | ow concentrations of
heptachl or, heptachlor epoxide and chlordane (both isomners)
found in site soils, these conpounds were not eval uated as part
of the BRA as it was determ ned that they would not contribute
significantly to the overall risk posed by the site. This
approach is <consistent with the process for elimnating
conpounds from further consideration as outlined in RAGS.
Endosul fan sulfate and endrin ketone are not l|listed in EPA
dat abases which contain Agency reviewed toxicity data, and as a
result the reference doses (RfD s) of their parent conpounds
endosul fan and endrin, respectively) were used to conpute the
risk posed by these conpounds. This procedure provided a
conservative estimate of risk (or hazard index).

A large nunber of inorganic paraneters were detected in soil
sanples. No inorganic contam nation associated wth site
activities was found, however, in soils at a frequency and/or
concentration sufficient to warrant consideration as a
cont am nant of concern.

7.0 DESCRIPTION OF REMEDI AL ALTERNATI VES

7.1 DESCRIPTI ON OF ALTERNATI VES CONSI DERED FOR SO L REMEDI ATI ON
| N SEPTEMBER, 1993, ROD

The Feasibility Study (FS) considered a wi de variety of general
response actions and technologies for remediating soil and
groundwat er. Based on the FS, Baseline Risk Assessnent, and
Appl i cabl e or Rel evant and Appropri ate Requirenments (ARARS), the
remedi al alternatives for contam nated soils described bel ow
wer e eval uat ed.
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Soils on the Site, both at the ground surface and at depths
grater than one foot, are contam nated at |evels which exceed
criteria protective of human health under an exposure scenario
whi ch assunes unrestricted l|and use, including residential
devel opment, and which exceed concentrations that are likely to
continue to |each contamnants to ground water. The overall
remedi al action objective for the surface and subsurface soils
is to renove and renedi ate contam nated soils to such a degree
t hat both groundwater quality (in conjunction with ground-water
extraction and treatnment) and human health are protected. The Rl
identified soil renediation goals for both of these purposes.
EPA review of the renedial goals developed in the R for the
protecti on of ground water reveal ed, however, that the technical
basis for these goals was i nadequate. EPA therefore conducted an

i ndependent analysis of soil contamnation |levels and has
determned that a soil renediation goal of 50 ppm total
pesticides is protective of human health and the environnent,
and will result in the renpoval of 90% of the total pesticide

mass that exists at the site.

The performance standards for treatnment of the soils would
satisfy the Land Disposal Restrictions (LDRs) found in 40 CFR
Part 268, pronulgated under the authority of the Resource
Conservation and Recovery Act (RCRA). This proposal is based
partly wupon the concept that ground-water quality can be
protected by treatnment of soils in these source areas in
conbi nation with extraction and treatnent of contam nated ground
wat er. The renoval and treatment of soils in the source areas is
also protective of human health via direct contact and
i nci dental ingestion.

The following descriptions of remedial alternatives are
summari es of nore conpl ete descriptions found in the FS report.
The FS report contains a nore detailed evaluation of each
alternative and is available for review in the Adm nistrative
Record for the Site. Al costs are based upon capital costs plus
t he present worth of annual operation and nmai ntenance costs.

7.1.1 Alternative 1 - No Action

By statute, EPA is required to evaluate a "No Action”
alternative to serve as a basis against which other alternatives
can be conpared. Under the No Action Alternative, no renedi al
response would be perforned on contam nated soils at the Site.
This alternative does not reduce the risk calculated by the
Basel ine Ri sk Assessnent. The No Action Alternative results in
an excess cancer risk of 8.0 X 10°® and a Hazard I|ndex for
non-carci nogenic effects of 0.3 for current |and use exposure
scenari os, and an excess cancer risk of 2.6 X 104 and a Hazard,
I ndex for noncarcinogenic effects of 8.6 for potential future
| and use scenari os.

The estimated present worth cost for the no-action alternative
is $480,000. This cost is for nonitoring ground water and soils



14
for thirty years.

7.1.2 Alternative 2 Consolidate Contam nated Soils and Debris
in Onsite Landfill

Al alternatives, excluding No Action, include ground-water
contai nnent by means of extraction, treatnment and appropriate
di sposal. AlIl alternatives, with the exception of No-Action,
al so include the denolition of on-site buildings as necessary to
renove contam nated soil for treatnent. Testing of the
denol i shed buil dings will be conducted during renmedi al design in
order to determ ne the appropriate nmethods of disposal for
denolition debris. It is likely that the denmolition debris wll
not be significantly contam nated, so that no special handling
will be required, allow ng disposal of the denolition debris as
nonhazar dous solid waste.

Al | alternatives, with the exception of the No-Action
Alternative, also include mtigation for contam nated soils and
sediments in the wetland areas adjacent to the Site and
downst r eam

Alternative 2 calls for the denolition of the former fornul ation
buildings on the Site, excavation of contam nated soils and

di sposal of contam nated soil in an on-site landfill constructed
especially for this purpose. Al soils exceeding 50 ppm total
pesticides would be placed in the landfill. The landfill woul d
be constructed to nmeet all applicable technical requirenents
regardi ng design of such landfills, including top and bottom

liners to prevent infiltration of rainfall and also to prevent
any further contam nati on of ground water. Long-termmai nt enance
of the landfill would be required as part of the inplenmentation
of this alternative.

The estimated cost for this alternative is $5.5 mlli on.

7.1.3 Alternative 3 - Excavation and On-Site Biol oqgical
Treat ment of Contam nated Soils

The ground water and wetl ands portions of this alternative are
identical to those described under Alternative 2. They wll
consi st of ground-water extraction, treatnent and disposal
(preferably in the local sanitary sewer), and mtigation of
wet | ands i npacts. Denolition of Site buildings will also be as
descri bed under Alternative 2.

Under this alternative, contam nated soils containing greater
than 50 ppm total pesticides would be treated on-site by neans
of biological degradation. Biological degradation would take
pl ace in treatnent cells constructed on-site that would be |ined
to prevent any leaching of contamnants to ground waters
underlying the Site.

Bi ol ogical treatnment cells would consist of lined pits into
whi ch
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the contam nated soils would be placed. Once placed into the
cells, noisture content, tenperature and nutrient |evels would
be adjusted and maintained to maxi mze the rate of biological
activity. Both aerobic and anaerobic conditions are envisioned
in order to maximze the effect of biological degradation.
Anticipated treatnment would consist of anaerobic treatnent,
particularly for soils contamnated with DDT, followed by
aerobic treatnment. Sone of the Site soils may require aerobic
treat nent al one.

Treatability studies would be conducted to determne if this
alternative can achieve the renedi al goals, but prelim nary data
i ndicate that significant reductions in concentration of many
site-specific contam nants can be achieved by biological.
degradati on. Once Soils are treated to the renedi al goals, they
woul d be replaced in the on-site excavations from which they
were renoved. The performance standard for treatnment would be
based upon the LDRs for site-specific contam nants.

The estimated cost for this alternative is $8.0 mllion

7.1.4 Alternative 4 -Hydrolytic/Photolytic Dechlorination of
Cont am nated Soil s

The ground water and wetl ands portions of this alternative are
identical to, those described under Alternative 2. They wll
consi st of ground-water extraction, treatnent and disposal
(preferably in the local sanitary sewer), and mnmtigation of
wet | ands i npacts. Denolition of Site buildings will also be as
descri bed under Alternative 2.

Under this alternative, contam nated soils containing greater
than 50 ppmtotal pesticides fromthe Site would be treated by
means of hydrolytic/photolytic dechlorination (HPD) of the
pesticide contam nants. This process would be inplenented at
Hel ena Chem cal by mxing contam nated soils with chem cal
reagents and exposing them to heat and wultraviolet (UV)
radi ation. The mxing process is necessary to distribute the
reagents (usually hydrated Ilinme, possibly supplenented by
sodi um hydr oxi de) throughout the mass of contam nated materi al .
The m xed material / reagent mass is then placed in thin |ayers
in cells simlar to those proposed for biological treatnment in
order for the soils to be exposed to heat and UV energy f rom
the sun. The soil mass would also be kept noist in order to
enhance bi odegradation of any organic end products resulting
from the hydrolytic /photolytic dechlorination process. Soils
woul d be periodically "turned over" to maximze contamnm nant
exposure to UV radiation. The performance standard for the
treatment process wuld be the LDRs for site-specific
cont am nants.

Treatability studies would also be required to determne if this
technology would be capable of achieving the require
performance standards.
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The estimted cost for this alternative is $7.2 m 1lil on.

7.1.5 Alternative 5 - Hydrolytic /Photolytic Dechlbrination and
Bi ol ogi cal Treatnent of Soils On-Site

This was the preferred alternative for renedi ati on of the Hel ena
Site.

The ground water and wetl ands portions of this alternative are
identical to those described under Alternative 2. They wl|
consist of ground-water extraction, treatnent and disposal
(preferably in the local sanitary sewer), and mtigation of
wet | ands inpacts. Denolition of Site buildings, will also be as
descri bed under Alternative 2.

Under this alternative, the two technol ogies discussed under
Alternatives 3 and 4 above would be conbined in order to take
advant age of the particular benefits of each. Past studies and
experience wth biological treatnment have indicated that
bi ol ogical treatment alone is effective for nmany of the
site-related soil contam nants at Helena (notably DDT and its

met abolites). Biological treatnment alone, however, is |ess
effective for toxaphene, which is another Site contam nant found
in signi ficant concentrations, i kewi se contributing

significantly to the risk associated with Site exposure. HPD, on
t he other hand, has been shown in pilot-scale studies to be
effective in the destruction of toxaphene. The two technol ogi es
woul d be conmbined in a treatnent-train node, with HPD treat ment
foll owed by biological treatnment. In addition to biological
treatment of site-specific contam nants other than toxaphene,
the second step of the treatnment train would also serve to
further degrade the breakdown products produced by the initial
HPD st ep.

Ot herwi se, the treatnent processes would be as descri bed under
Alternatives 3 and 4, above. The soil renediation goal would
remain at 50 ppmtotal pesticides, and the treatnment performance
standard would be based upon the LDRs for site-specific
contam nants. The estimated cost for this alternative is $3.9
mllion.

7.1.6 Alternative 6 - Low Tenperature Thernnl Desorption of
Soils On-Site

The ground water and wetl ands portions of this alternative are
identical to those described under Alternative 2. They wll
consist of ground-water extraction, treatnent and disposal
(preferably in the local sanitary sewer), and mtigation of
wet | ands i npacts. Denolition of Site buildings will also be as
descri bed under Alternative 2.

Under this alternative, contam nated soils exceeding 50 ppm
total pesticides fromthe Site would be treated on-site by means
of | ow
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tenperature thermal desorption (LTTD). This process involves
processi ng contam nated soils through a rotary dryer or kiln.
The soil mass is heated to a tenperature level that 1is
sufficient to drive the contam nants off of the soil matrix, but
not high enough to actually incinerate or destroy the

contam nants. Soil contam nants are volatilized fromthe solids
and purged from the kiln or dryer by neans of an inert purge
gas. After the purge gas |eaves the desorption unit, it is

treated by an off-gas treatment system that prevents the soi
contam nants from being released into the environment. Typica
air pollution control equipnent (such as cyclonic precipitators
and baghouses) are also used to protect air quality during
operation of desorption units.

LTTD typically concentrates the Site contam nants into a | ow
vol une, highly concentrated waste stream that nust in turn be
di sposed of in a manner that conplies with all environnenta
regul ati ons. This residual waste stream would be disposed of
either by incineration or by transport to an approved waste
di sposal facility.

Numer ous vendors for this type of treatnent system exist, and
EPA has experienced good success wth its use on soils
contam nated wth pesticides at ot her  Superfund sites.
Treatability studies would |ikew se be necessary in order to
assess the suitability of this technology for application at the
Hel ena Chemical Site. The performance standard for this
treatment system would |ikew se be the LDRs for site specific
cont am nants.

The estimated cost for this alternative is $4.4 m i on.

7.2 DESCRI PTI ON OF ALTERNATI VE CURRENTLY UNDER CONSI DERATI ON FOR
SO L REMEDI ATI ON

The ground water and wetl ands portions of this alternative are
identical to those described under Alternative 2. They wl|
consi st of ground-water extraction, treatnment and disposal
(preferably in the local sanitary sewer), and mtigation of
wet | ands i npacts. Denolition of Site buildings will also be as
descri bed under Alternative 2.

Under this alternative, soils which contain total hal ogenated
pesticide | evels greater than 50 ng/kg in the top three feet of
the soil colum woul d be excavated, transported by truck to the
Lai dl aw Environnental Services facility located in Pinewood

South Carolina, |oaded onto railroad cars at the Pinewood
facility, and transported by rail to a hazardous waste
incinerator |located in Clive, Utah. The contam nated soils and
ot her wastes will there be incinerated. This incinerator is also
operated by Laidlaw Environmental Services (LES) and is
certified under EPA's Of-Site Policy by the State of Utah to
accept wastes derived fromrenedial actions at Superfund sites.
The certifying agency. is the Utah Division of Solid and
Hazar dous Waste, which has been del egated
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authority to i nplement RCRA regul ati ons by EPA Region VIII. This
certification indicates that the incinerator is operating in
conpliance with applicable RCRA regul ations governing such
facilities.

I ncineration is a thermal treatnent technology whereby the
contam nated soils are heated to a tenperature at which the
contam nants of concern woul d be destroyed by oxidation. The end
products of this thermal destruction of organi c contam nants are
carbon dioxide and water. Wastes are fed into a conmbustion
chanmber and subjected to el evated tenperatures which insure the
t hermal destruction of organic contam nants. The end product is
a residue or ash that can be disposed of by placenent in a
properly designed landfill. At the LESincinerator facility, the
resi due woul d be di sposed of in landfills |located on-site at the
facility in Clive, U ah.

8.0 SUMVARY OF COVPARATIVE ANALYSI S OF ALTERNATI VES

This analysis will conpare the alternatives previously sel ected
in the Septenber, 1993, ROD to the newy identified alternative
descri bed above. The evaluation criteria are the nine criteria
contained in the National Contingency Plan, as discussed bel ow.
For a nore detail ed description of the renmedy selected in the
1993 ROD, please refer to that document.

The alternatives for Site remedi ati on were eval uated based on
the nine criteria set forth in the NCP (40 CFR § 300.430(e)(9)).
In the sections which follow, brief summaries of how the
alternatives were judged against these criteria are presented.

8.1 CRITERIA FOR COVPARATI VE ANALYSI S

8.1.1 Threshold Criteria

Two threshold criteria nust be achieved by a renedial
alternative before it can be sel ected.

1. Overall protection of human health and the environnment
addresses whether the alternative will adequately protect human
health and the environnent from the risks posed by the Site.
| ncl uded in judgenent by this criterion is an assessnment of how
and whether the risks will be properly elim nated, reduced, or
controlled through treatnent, engineering controls, and/or
institutional controls.

2. Conpliance with applicable or relevant and, appropriate
requi rements (ARARs) addresses whether an alternative will neet
all of the requirenments of Federal and State environnmental |aws
and regulations, as well as other laws, and/or justifies a
wai ver from an ARAR. The specific ARARs which wi |l govern the
sel ected renmedy
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are listed and described in Section 9.0, Selected Renedy.

8.1.2 Primary Balancing Criteria

Five criteria were used to weigh the strengths and weaknesses
anong alternatives, and to devel op the decision to sel ect one of
the alternatives. Assum ng satisfaction of the threshold
criteria, these are the main considerations in selecting an
alternative as the renedy.

1. Long termeffectiveness and permanencerefers tothe ability
of the alternative to maintain reliable protection of, human
heal th and the environnent over time, once the renedi ati on goal s
have been net.

2. Reduction of toxicity, nobility, or volune addresses the
anticipated performance of the treatnment technol ogies that an
alternative may enploy. The 1986 anmendnent to CERCLA, the
Superfund Amendnents and Reaut horization Act (SARA) , directs
t hat, when possi bl e, EPA should choose a treatnment process that
permanently reduces the | evel of toxicity of site contam nants,
elimnates or reduces their mgration away fromthe site, and/or
reduces their volunme on a site.

3. Short-termeffectiveness refers to the |l ength of ti ne needed
to achieve protection, and the potential for adverse effects to
human health or the environment posed by inplenentation of the
remedy, until the renediati on goals are achieved.

4. | npl enentability considers the technical and admi nistrative
feasibility of an alternative, including the availability of
mat eri al s and servi ces necessary for inplenmentation.

5. Cost  includes both the capital (investnment) costs to
i npl enent an alternative, plus the long-term O&M expenditures
applied over a projected period of operation.

8.1.3 Mdifying Criteria

State acceptance and community acceptance are two additional
criteria that are considered in selecting a renedy, once public
comment has been received on the Proposed Pl an.

1. St at e- acceptance: The State of South Carolina concurs with
this remedy.

2. Community acceptance was indicated by the verbal coments
received at the Helena Chem cal NPL Site Proposed Plan public
meeting, held on May 27, 1993. The public comment peri od opened
on May 18, 1993, and closed on June 17, 1993.
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8.2 COWPARI SON OF ALTERNATI VES

Both alternatives (i.e., on-Site treatnent by HPD/LTTD, and of f-
Site treatnent by incineration) provide adequate protection of
human health and the environment. Both alternatives achieve all
identified ARARs, including both those identified in the
Sept enber, 1993, ROD and additi onal ARARs identified below. Wth
respect to the balancing criteria of |long-term effectiveness
reduction of toxicity, nmobi lity, or vol ume, and
i npl ementability, both alternatives are conparable. Bot h
adequately satisfy these balancing criteriato a simlar degree.

Wth respect to short-term effectiveness, the incineration
alternative is preferable in that the remedial action can be
i npl emented much nmore quickly than would be the case by using
HPD/ LTTD. Using HPD/LTTD, a |lengthy design and eval uation
process, followed by a procurenent and constructi on phase, woul d
be necessary before renedial action could begin. The
availability of disposal capacity at the LES incinerator in U ah
is such that the renmedial action could begin in a mnuch shorter
time frame, accelerating the renmedial action for contamn nated
soils at this Site.

Wth respect to cost, the incineration alternative is preferable
inthat it is nmuch less costly. Prelimnary esti mates by Hel ena
Chem cal Conpany indicate that the incineration alternative wll
be as nmuch as $2 mllion less costly than the on-Site renedies
contained in the original ROD. The cost savings are realized in
part because of the need for LES to obtain sufficient materi al
to conduct a sustained trial burn at the Utah incineration
facility. In order to obtain sufficient material to conduct this
trial, LES is providing the incineration service at a reduced
cost to parties, such as Helena Chem cal Conpany, who have
readily avail able waste of a suitable nature.

9.0 SELECTED REMEDY

Based upon consideration of the requirenments of CERCLA, the NCP,
the detailed analysis of alternatives and public and state
coment s, EPA has determned that the wuse of off-Site
incineration is the nost appropriate remedial action for
contam nated soils and waste materials at the Hel ena Chem ca
Superfund site. The total present worth cost of the selected
;enedy, as anmended by this ROD anmendnent, will be approximtely
2 mllion.

9.1 DESCRIPTION OF SELECTED REMEDY AS AMENDED

Source control wll address the contam nated soils and waste
materials at the Site. Source control shall include excavation
of contamnated soils and waste materials, transport to an
off-Site
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incineration facility located in Clive, Utah, off-Site treatnent
by neans of incineration, and placenent of the treated soils and
waste materials into land disposal units at the incineration
facility in Clive, U ah.

The major conponents of source control to be inplenented
i ncl ude:

1. Excavation of materials contam nated with greater than 50
ppm of total pesticides at the Site. Excavation wll be
limted to the uppernost three feet of soils at the Site in
order to prevent creation of a preferential flow path for
infiltration of rain water into the shall ow aquifer.

2. Treatment  of al | excavated materials by means of
i ncineration at the LES incinerator |ocated in Clive, Ut ah.
Transport to the LES incinerator will be by truck fromthe

Site, located in Fairfax, SC, to the LES facility | ocated
in Pinewood, SC. The contam nated soils and waste materials
will then be transported by rail from Pi newood, SC ,to the
incinerator facility.

An additional elenent of the source control portion of the
overall remedy will be to grade the Site and construct any
structures or appurtenances necessary so that the Site conplies
with all regulations regarding storm water run off from
industrial facilities. This will prevent any further non-point
source contribution fromfuture Site activities to contam nati on
in adjacent waters of the United States.

Al'l other components of the renmedial action for the Site (i.e.,
those related to ground-water renediation and wetlands
mtigation) as described in the Septenber, 1993, ROD wll renain
in full force and effect.

Conpliance testing of the residual soils that have been
subjected to treatnment wll also be perfornmed, to insure
conpliance with the LDR requirenents established as perfornmance
standards for the soil treatnment technol ogy.

9.2. APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
ARARS

The renmedy as anended will conply with all applicable portions
of the follow ng Federal and State regulations, in addition to
those specified in the Septenber, 1993, ROD:

40 CPR Part 262, Subparts A, B, C and D, pronul gated under the
authority of the Resource Conservation and Recovery Act.

40 CFR Part 263, Subparts A B, and C, pronul gated under the
authority of the Resource Conservation and Recovery Act.

40 CFR Part 264, Subpart O, pronul gated under the authority of
t he
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Resource Conservation and Recovery Act.

10.0 STATUTORY DETERM NATI ONS

The selected remedy for this Site neets the statutory
requirements set forth at Section 121(b) (1) of CERCLA, 42 U. S. C.
8 9621(b)(1). This section states that the remedy nust protect
human health and the environnent; neet ARARs (unl ess waived); be
cost-effective; use permanent solutions, and alternative
treatment technol ogies or resource recovery technol ogies to the
maxi mum extent practicable; and finally, wherever feasible,
enpl oy treatnment to reduce the toxicity, nmobility or volume of
t he contam nants. The foll ow ng sections discuss how t he renmedy
fulfills these requirenents.

Protection of human health and the environnent: The sel ected
soil remedy will renmove the human health risks from der mal
contact and incidental ingestion of contam nated Site soils.

Conpliance with ARARS: The selected renedy,w Il neet ARARs,
which are listed herein and in Section 9.2 of the Septenber
1993, ROD.

Cost effectiveness: The selected soil remedy conponent is the
nost cost effective of the alternatives considered. Anong the
alternatives that are protective of human health and the
envi ronnent and conply with all ARARs, the selected alternative
is the nost cost-effective choice because it uses a treatnent
met hod for which costs can be reliably predicted.

Uilization of permanent solutions, and alternative treatnent
technol ogies or resource recovery technologies to the maximm
extent practicable: The selected remedy represents the maxi num
extent to which permanent solutions and treatnent can
practicably be used for this action. Al of the sel ected renedy
conponents are consi dered pernmanent sol utions.

Among the alternatives that are protective of human health and
the environment and conply with all ARARs, EPA and the State of
Sout h Carolina have determ ned that the sel ected renedy achi eves

the best balance of trade-offs in terms of long-term
effectiveness and per manence, reduction of
toxicity/mobility/volume, short-term effecti veness,
i mpl emrentability, and cost.

Preference for treatnent as a principal renedy elenent: The
soil remedial action will satisfy the preference, due to the

treatment of soils by the selected technology, off-Site
incineration. Likew se, the contingency renedy fully satisfies
this preference.
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APPENDIX C
STATE CONCURRENCE LETTER
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RE: Hzlenn Chefpicsi Supariund Stz Fundamental Change to the Selected

Remedy in the 1995 Record of Decision Amendment

TDear Mr. Hankison:

The Department has reviewed the Amendment to the 1995 Record of Decison (ROD)
Amendment dated December 1998 for the Helena Chemicd sitelocated in Fairfax, S.C. and
concurs with al parts of the remedy as Sated in this amendment.

In concurring with this ROD amendment, the South Carolina Department of Hedlth and
Environmental Control (SCDHEC) does not waive any right or authority it may have under
federa or state law. SCDHEC reserves any right or authority it may have to require
corrective actionin accordance with the South Carolina Pollution Control Act. Theserights
include, but are not limited to, the right to insure that al necessary permits are obtained, dl
clean-up gods and criteria are met, and to take separate action in the event clean-up gods
and criteriaare not met. Nothing in the concurrence shdl preclude SCDHEC from exercisng
any adminigrative, lega and equitable remedies available to require additiona response
actionsinthe event that: (1)(a) previoudy unknown or undetected conditions arise a the
Ste, or (b) SCDHEC receivesadditiond information not previoudy available concerning the
premises upon which SCDHEC relied in concurring with the selected dternative; and (2) the
implementation of the remedia dternative sdected in the ROD is no longer protective of
public hedth and the environment.

SCDHEC concurswith theremedid god and selected dternative for contaminated soils. The
EPA has sdected a remedid god of 50 mg/kg for tota pedticides in soils. All soils
determined to be above established remedia clean-up god will be excavated. Highly
contaminated soils will be incinerated a an gpproved off-dte incineration facility. The
remaining soilswill be disposed of a an approved off-ste disposal facility, and miscdlaneous
debris will be digposed of at an approved off-site landfill.

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL



